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'EXECUTIVE SUMMARY:

Record of Decision (ROD) for
~ Operable Units and 2--
'Wlsconsln DNR &_l} 8. EPA

~The Lower Fox Rlver and Green Bay Site lncludes an approxnmately 39 mlle stretch' of the
" Lower Fox River as well as'the bay of Green Bay. The river portion of the'Site extends from the -

outlet of Lake Wlnnebago and continues downstream'to the mouth of thie River at-Green' Bay,
Wisconsin.” The Bay portion of the Site includes all of Green Bay from the city of Green' Bay’ to
the pomt where Green Bay enters Lake Michigan. This ‘Record of Décision’ (ROD) addresses’
someé’of the human health and ecologlcal risks posed to people and ecologlcal receptors R
associated with polychlormated biphenyls (PCBs) that have been released to the Site.-
Presently these PCBs reside primarily in the sediments in the River and in'the Bay;: and thlS
ROD outlines a remedlal plan to address @ certain portlon of PCB contamlnated sedlments

The Slte has been divided into certain discrete areas (Operable Unlts or OUs) for ease of

management and administration. The River has been'divided into Operable Units 1 through 4
and Green Bay constitutes Operable Unit 5. These Operable Units are:

Operable Unit 1 — Little Lake Butte des Morts
Operable Unit 2 — Appleton to Little Rapids
Operable Unit 3 — Little Rapids to De Pere
Operable Unit 4 — De Pere to Green Bay
Operable Unit 5 — Green Bay

This ROD selects a remedial action for Operable Units 1 and 2, and it is anticipated thata -
second ROD addressing Operable Units 3 through 5 will be issued in the future.

For many years along the Lower Fox River there have been and continue to be located an
intense concentration of paper mills. Some of these miills operated de-inking facilities in
connection with the recycling of paper. Others manufactured carbonless copy paper.. In both
the de-inking operations and the manufacturing of carbonless copy paper, these mills handled
polychlorinated biphenyls (PCBs), which were used in the emulsion that coated carbonless copy
paper. In the de-inking process and in the manufacturing process, PCBs were released from
the mills to the River directly or after passing through local water treatment works. PCBs havea
tendency to adhere to sediment and they have contaminated the River sediments. In addition,
the PCBs and contaminated sediments were carried down river and released into Green Bay:.

Presently, it is estimated that Operable Unit 1 contains approximately 4100 pounds of PCBs in
2,200,400 cubic yards of sediment. This ROD provides for the removal by hydraulic dredging
784,000 cubic yards of contaminated sediments from Operable Unit 1. The dredged material
will be mechanically “dewatered” and taken to a landfill for permanent disposal. This ROD
establishes an “action level” of 1 part per million (ppm) for this cleanup effort. In other words,
any sediment found in Operable Unit 1 which has a concentration of PCBs of 1 ppm or greater
will be targeted for removal. The goal of the remedial action in Operable Unit 1 is to reach a.
surface weighted average concentration (SWAC) of less than 0.25 ppm after dredging is
completed. This means that the concentration of PCBs averaged over the Operable Unit will
not exceed 0.25 ppm when the cleanup is complete. By removing the contaminated sediment, it
is presently estimated that Operable Unit 1 will reach a surface weighted average concentration
of 0.19 parts per million, well below the goal. By reducing the concentration of PCBs in
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EXECUTIVE SUMMARY

Operable Unit 1 to the SWAC leVel or: below will dramatlcally reduce the human health and
ecologncal risk.

Operable Unit 2, whach is about 20 mi s |n length contalns approxrmately 240 pounds of PCBs
in. 339,200 cubic yards (cy) of sedlment Asignific icant portlon .of the PCBs contained in this
Operable Unit has already been’ removed through the sediment removal demonstration project -
“at Deposit N. The result is that in Operable Unit 2 there remain no significant (i.e., greater-than
10,000 cubic yards) contaminated sediment deposits with concentrations of PCBs above the .
actnon level Moreover, lt is contemplated that the farthest downstream depOSIt ln Operable Unlt
.,Operable Unlt 3at a later tlme Wrthout actlve remedxatlon the SWAC for Operable Unlt 2 rs
only 0. 61ppm Therefore for Operable Unit 2 the ROD sglects a remedy of monitored natural
recovery. (MNR) ThlS remedy does not mvolve sedlment removal Rather |t conslsts of a..

envrronmental compartments as the natural recovery processes work Couplmg thlS MNR wrth |
the substantlal upstream dredgrng remedy in Operable Unit 1 should result in reduced human
_ health or ecologlcal risk in Operable Unit 2. ' :

Unit 2 itis $9 9 mlllron




. Declaratlon for the Record of Decrsmn (ROD) for-:;--f R
Operable Units | and 2 s
W|sconsm DNR & U.S. EPA

.Lower Fox River
Brown, Outagamre and Winnebago Countles Wlsconsm
: “WID000195481 - ,
- December 2002 :

Part 1: Declarationzfﬁl};’the Record of De.ci.sion -

The Lower:Fox River and: Green Bay Site (“the Slte ‘or “the Fox Rwer Slte”) mcludes an.
approximately 39 mile section of the Lower Fox River;from Lake Wlnnebago down river ta the
mouth of the Fox River:and all of Green Bay (approximately 2700 square miles in area). Thls
stretch of the Fox River‘and Green Bay flows through or borders Brown, Door Kewaunee
Marinette, Oconto, Outagamie, and Winnebago Counties, in Wisconsin, and, Deltaand.. .
Meriominee Counties in:Michigan. The River portion of the Site has been divided into, “Operable

““Units” (OUs) OU 1 through OU 4; and the Green.Bay portion of the Site is. deszgnated OU 5 for:

purposes of Site management. The OUs were selected based, at least in part, on stretches of

" the River that have similar characteristics. They are OU 1 from the Lake Winnebago outlet to .-

Appleton dam; OU 2 from the Appleton dam to Little Rapids dam; OU 3 from Little Rapids dam
to the De Pere dam; OU 4 from the De Pere dam to the mouth of the River-at Green Bay; and -
OU 5 Green Bay.

This Record of Decxsnon (“this ROD") addresses the risks {0 people’ and ecologlcal receptors
associated with polychlorinated biphenyls (PCBs) in OUs 1 and 2; Little Lake Butte des"Morts-
and Appleton fo Little Raptds respectively. PCBs are the primary risk driver, contained in
sediment deposnts located in the River and the Bay. The lmplementatlon of the remedy selected
in this ROD will result m reduced risks to humans and ecolog\cal receptors Ilvmg in and near the
Site.

With the'ex_ce_ption of continuing releases of PCBs from contaminated sediments, it is believed

that the original PCB sources are now essentially controlled. PCBs in‘the River were from
historical discharges, primarily related to carbonless copy paper manufacturing and recycling.

STATEMENT OF BASIS AND PURPOSE

In June 1997, the United States Envnronmental Protectlon Agency (EPA) announced lts intent to
listthe Fox River and portions of Green Bay on the National Priorities List (NPL), a list of the
nation's hazardous waste sites eligible for investigation and cleanup under the federal
Superfund program, and formally proposed listing of the Site to the NPL in a Federal Register
publication on July 28, 1998. By agreement with EPA, the Wisconsin Department of Natural
Resources (WDNR) is the “lead agency” with respect to the Site. This decision document was
developed by WDNR for OUs 1 and 2 of the Fox River Site, pursuant to WDNR's authority
under Ch. 292, Wisconsin Statutes. EPA has concurred and has adopted this ROD for the Fox
‘River Site, as provrded for in 40 CFR § 300. 515(e).

This ROD was wntten in accordance withthe Comprehensive Environmental Response,
Compensatlon and Llablhty Act of 1980 (CERCLA) as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA), in a manner not inconsistent with the requirement of
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR*Part*
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Declaration for the Record of Decision
Fox R/ver and Green Bay OU 1and OU 2

Thls ROD is consnstent with- the fi ndnngs of the Natnonal Academy of Scnences (NAS) Natlonal .
Research Council report entitled, A R:sk Management Strategy for PCB—Contammated
Sediments and EPA policy. _

ASSESSMENT OF THE SITE

The response actlon selected in thls ROD is necessary to protect the publuc health welfare, or
the environment from an imminent and substantial endangerment from actual or threatened
releases of hazardous substances into the environment.

- DESCRIPTION OF T HE SELECTED 5RE‘MEDY¢" o

The objectlves of the response ‘actions for this'Site are to protect: pubhc health; welfare and the
environment and to comply with applicable federal and state laws. ' The.selected remedy - .
specifies response actions that will address PCB:contaminated sediment in the Site’s OUs 1
and 2. The WDNR and EPA (Agencnes) believe the remedial actions outlined in this ROD, if-

' properly implemented; will result'in the cleanup of contaminated sediments.in OUs 1 and 2. and
will protect human health and the environment.- Among the goals for.the selected remedy are:
the:removal of fish consumption advisories and the protection of the fish-and wildlife that use: the
Fox Rlver and Green Bay, and to reduce the transport of PCBs from the Fox Rlver to Green-
Bay :

The major components of the selected remedy mclude

= Removal of a total of approximately 784,000 cubic yards (cy) of contaminated sediment
containing over 1715 kilograms (kg) or 3770 pounds of PCBs from OU 1 using
environmental dredging techniques that minimize adversé environmental impacts. The
selected remedy calls for de-watering ; and stabmzmg the dredged sediment and dlsposmg of

it off site at existing licensed facilities and/or new facilities yetto be constructed and licensed

- in the Fox River Valley. In conducting the design of this remedy, WDNR and EPA may

utilize vitrification of dredged contaminated sediment, as an alternative to off-site dlsposal at
a licensed facility, if this is determined to be practicable and cost effective.

= The.use of natural recovery processes and monitoring for OU 2, with the possible exception
of deposit DD. A fi nal decision on deposit DD will. be made when.the. ROD for OU 3is
issued.

* Monitored Natural Recovery (MNR) of the residual PCB contamlnatlon remalnmg in dredged
' areas and undisturbed areas until- the concentrations. of PCBs:in fish tissue are reduced to-
an acceptable level. Fish consumption advisories and fishing restrictions will remain in
place until’ acceptable PCB levels are achieved. :

. A long term monitoring program (water sediment and tissue) throughout the OU 1 and 2 to
determine the effectiveness of the remedy :

STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in Section 121 of
CERCLA, 42 USC § 9621. ltis protective of human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements, and is cost effective. The
selected remedy utilizes permanent solutians and alternative treatment technologies to the
maximum extent practicable. It does not completely satisfy the statutory preference for
treatment as a principal element of the remedy, because PCB- contammated sedlment may not
be treated prior to disposal.
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Declaration for the Record of Deciéion
Fox Rlver and Green Bay OU 1 and OU 2

With respect to the portlons of the Fox Rwer addressed in thls Record of Decision, some PCB

_ concentratlons create a nsk in the range of 10‘3 or more thus qualrfymg those sedlments to

However, it would be wholly lmpractlcable to closely ldentlfy isolate and treat these pnn.crpal
threat wastes differently than the other PCB sediments identified for removal and disposal. -

~ Typical dredging technology that may be employed may not be capable of distinguishing among

such fine gradations of PCB concentrations. “Nevertheless, at the conclusion of the QU 1. = -
remedy the principal-threat wastes will have been removed from OU 1 and deposited ina™ =
landfill. In so doing, the mobility of the principal threat wastes will have been greatly reduced.

Because the selected remedy will result in hazardous substances remaining on the Site above
levels that allow unlimited use and unrestricted exposure, five-year reviews will be conducted.

DATA CERTIFICATION CHECKLIST

" The following information is in the Decision Summary section of this ROD. Additional

information is in the Administrative Record file for this Site.

« Chemicals of concemn and their respective concentrations - Sections 6 and 8
« Baseline risk presented by the chemicals of concern - Section 8

= Cleanup levels established for the chemical of concern and the basis for these levels -
Section 13.3 - -

« How source matenals constituting principal threats are addressed Section 12

«  Surface water and land use assumptrons used in the baseline nsk assessments and ROD -
Sections 7 and 8

» Potential land and ground water use that will be avarlable at the Site as a result of the -
Selected Remedy - Section 7

« Estimated capital, operation and mamtenance and total present-worth costs; and the time to
implement each of the various remedial alternatives - Sections 11 and 13.2

«  Key factors that led to selecting the remedy (i.e., best balance of trade-offs with respect to
the balancing and modifying criteria) - Sections 11 and 14

/%//9/02/

Date Bru€e Baker, Deputy Administrator-
' ' Water Division
Wisconsin DNR
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Fox River and Green Bay ROD for OU 1.and ou2

'SUPERFUND RECORD OF DECISION (ROD)
for Operable Units | and 2
Wlsconsm DNR and U.S. EPA

Lower Fox R|ver
Brown Outagamle, and Winnebago Counties, Wlsconsm

CERCLIS ID: WID000195481
December, 2002

Part 2: Superfund Record of Declsmn

1. SITE NAME, LOCATION AND BRlEF DESCRIPTION

1.1 Site Name and Locatmn :

The Lower Fox River and Green Bay Site is Iocated in Northeast Wisconsin (m Brown, Door,
Marinette, Oconto, Outagamie, Kewaunee, and Wlnnebago Counties), and the Eastern portion

-of Upper Peninsula of Michigan, (in Delta and. Menominee Counties). . The Lower Fox River

flows northeast from Lake Winnebago for 39 miles where it discharges into Green Bay. Green
Bay is approximately 119 miles long an_d is an average of 23 miles wqde (Flgure 1).

The Lower Fox River and Green Bay have been d|V|ded |nto 5 Operable Units (OU) by WDNR
and EPA. For purposes of the RI/ES, the River was divided into four Rlver reaches and Green
Bay was divided into three major.zones on the: basis of physical features and information
generated in previous investigations. Each of the River reaches has been deemed a separate -
Operable Unit (OU 1 through OU 4), while all of Green Bay has been designated a single
Operable Unit (OU 5). An Operable Unit is a geographical area designated for the purpose of
analyzing and implementing remedial actions. OUs are defined on the basis of similar physical
and geographic properties and characteristics. The River reaches, Green Bay zones, and
correspondlng Operable Units are:

OU 1 — Little Lake Butte des Morts River reach
OU 2 — Appleton to Little Rapids River reach’
OU 3 - Little Rapids to De Pere River reach
OU 4 - De Pere to Green Bay Riverreach -
OU5-GreenBay

QLN =

This ROD addresses Operable Units 1 and 2. For OU 1, active remediation (dredging,
dewatering, stabilization or vitrification and on-site or off-site disposal) of in-place sediment has .
been selected. For OU 2, a monitoring program has been selected to evaluate the effectiveness
of natural processes that are expected to reduce risk over time. Risk reductlon will occur more
quickly in OU 1 due to active remediation of that Operable Unit.

The remedial action selected herein is to remove and isolate, or otherwise ameliorate the
threats to human health and the environment in OU. 1 and OU 2 caused by the release of PCBs -
into the upper part of the Lower Fox River. While the release of PCBs to the environment
occurred between 1954 and the late 1970s, the PCB contammatlon in the sediments continues
to act as a source to the water, biota, and.air.
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Fox River and Green Bay ROD for OU 1 and OU 2

1.2  Brief Descrlptlon

The study area comprises two distinctly different water bodies, the Lower Fox River and Lake
Michigan’s.Green Bay (Figure 1). The Lower Fox River flows northeast approximately 39 miles
from Lake Winnebago to the River mouth at the southern end of Green Bay. Green Bay's
watershed drains-approximately 15,625 square miles. Two-thirds of the Green Bay basin is in
Wisconsin; the remaining one-third is.in Michigan's Upper Peninsula.

Figure 1 Lower Fox River PCB Contaminated Sediment Deposits and Operable Units

‘i QU1 Little Lake
! Butte des Morts

The Lower Fox River is the primary tributary to Green Bay, draining approximately 6,330 miles®.
The River's elevation drops approximately 168 ft between Lake Winnebago and Green Bay.
Twelve dams and 17 locks accommodate this elevation change and allow navigation between
Lake Winnebago and Green Bay. While the entire Lower Fox River still has a federally
authorized navigation channel and is havigable by recreational boats, the Rapide Croche lock i is
permanently closed to restrict upstream migration of the sea lamprey.

The Lower Fox Rlver is generally less than 1,000 ft wide over much of its length and is up to
approximately 20 ft deep in some areas. Where the River widens significantly, the depth
generally decreases to less than 10 ft, and, in the case of Little Lake Butte des Morts (LLBdM),
water depths range between 2 and 5 ft except in the main channel. The maln channel of the
River ranges from approximately 6 to 20 ft in depth.

Since 1918, flow in the Lower Fox River has been monitored at the Rapide Croche Dam
midway between Lake Winnebago and the River mouth. Mean annual dischargeis
approximately 4,237 cubic feet per second (cfs) The recorded maximum daily discharge of
24,000 cfs occurred on April 18, 1952; the minimum daily discharge of 138 cfs occurred on

August 2, 1936. Flow in the River between Appleton and the Little Rapids Dam averages 0.78
f/s
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Fox River and Green Bay ROD for OU 1 and OU 2

OU1is |dent|ﬁed pnmanly as Little Lake Butte des Morts and extends from Lake Winnebago to
the:Appleton dam for-a dlstance of approxrmately 6 miles. This reach.includes. sediment
deposits-A though H and POG. . OU 2 extends from the Appleton dam to Lrttle Rapids dam for a
distance of approximately 32 km (20m|) This reach lncludes sedrment dep05|ts l through DD

1.3 Lead Agency

The Wisconsin Department of. Natural Resources (WDNR) is the lead agency for thls project
The United States Environmental.Protection. Agency (EPA), the support.agency, has worked:
jointly with WDNR.in the development of this: ROD and ccncurs wrth the decision. desonbed
herein. o ; :

2. - SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 . Site History

The Fox River Valley is one of the largest urbanized regions in the state of Wisconsin, with-a -
population of approximately 400,000. The Fox River Valley has a significant concentration of
pulp-and paper industries, with 20 milis located along or near the Lower Fox River. Other-
important regional industries include metal working, printing, food and beverages textiles,
leather goods, wood products, and chemicals. In addition to heavy industrial land’ uses, the -
region also supports a mixture of agricultural, residential, light industrial, and conservancy uses,
as well as wetlands. - For investigative purposes, the Site is defined as the 39 river miles of the
Lower Fox River and Green Bay to a line that extends between Washnngton lsland Wlsconsm
and the Garden Peninsula of Mrchrgan ' :

Problems related to water quality have been noted and measured in the Lower Fox River and-
lower Green Bay almost since the area was settled. Water quality‘ studies were initiated in the

~ early 1900s and have been conducted almost annually since. ‘Between the early 1930s and

mid-1970s, the population of desirable fish and other aquatic organisms-in the system was poor.
Recorded fish kills and the increasing predominance of organisms -able to tolerate highly -
polluted conditions were found throughotit the Lower Fox River-and lower Green Bay. Few
people used the River or lower Green Bay for recreation because of the poor water quality and
the lack of a sport fishery. During this same time period, disselved oxygen levels were often.

~very low (2 milligrams per liter [ng/L] orless). The poor water quality was attributed to many

sources such as the effluent dlscharged from pulp and paper mills and mumcnpal sewage -
treatment plants. :

In large part because of the federal Clean Water Act (1972),-over time rmproved waste
treatment systems began operations. As part of this effort, WDNR developed and implemented
a Waste Load Allocation system to regulate the discharge of oxygen-demanding pollutants from
wastewater treatment plants. Fish and aquatic life in the Lower Fox River and Green Bay have
responded dramatically to the improved water quality conditions. Fishery surveys eonducted
from 1973 to the present indicate a sharp increase in the sport fish population. Species sensitive
to water quality, such as lake trout, which were absent since the late 1800s or early 1900s, have
been found in the River since 1977. These improvements resulted in a large part from a
substantial reduction in organlc wastes drscharged into the Rrver

With the return of the sport fishery, human use of the Rlver and Green Bay has also returned.
Recognizing concerns about potential health'impacts of PCBs in the erivironment and their’
bioaccumulative properties, WONR bégan routinely monitoring contamination infish in the early
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Fox River and Green Bay ROD for OU 1 and OU 2 _

1970s. Slgmf cantly elevated levels of PCBs were detected in all species of fi sh and all OUs.
Medsured concentrations of PCB infi sh were (and rémain) above levels that have been shown
to be harmful to’ human health. Asa result, fish' consumption advisories for the' Site were fi rst
lssued in 1976 and 1977 by WDNR and the’ state of - M|chlgan respectwely ‘Fish consumptlon
advisories rémain in effect today WDNR has continued to collect data on’ contammant g
concentratlons in fish tissue since that time:

PCB Use in the Lower Fox River Valley

The principal source of Polychlorinated: Blphenyls (PCBSs) in the LowerFox River and Green
Bay is from the manufacture and recycling of carbonless copy paper. The: former. National Cash
Register Company (NCRY) is ¢redited with inventing carbonless-copy paper -The method used -

" microcapsules of a waxy material to enclose a colorless dye dissolved in PCBs. This material - _
was manufactured as an emulsion and could be coated onto the back of a sheet of paper. A
second reactive coating was then applied to the front of a second sheet of paper. When the two
sheets were joined, an impact on the front sheet would: rupture the capsules and allow the dye -
to react with the coating on the second sheet, leaving an identical image.

'PCB discharges to the Lower Fox River resulted from the production ar\d recyclmg.w of
carbonless copy papermade with PCB-containing coating emulsions. Manufacturing carbonless
paper using the PCB:containing emulsion began in the Fox River Valley in 1954 and continued

until 1971." The.production of carbonless copy paper increased durlng the 1950s and 19605 and R
by 1971, approximately. 7.5 percent of all office forms.were printed on carbonless copy paper. . $
With increased production of carbonless-copy paper; PCBs began to appear.in many types of .

paper products made using recycled carbonless copy paper. As documented in an EPA report 73

nearly all paper products contained- detectable levels.of PCBs by the late 1960s. During this
time period, other Fox River Valley paper mills also began recycling. wastepaper laden with -
PCBs. Evidence of PCBs in paper products includes studies conducted by the Institute of Paper 3
Chemistry to determine the rate at which PCBs migrated from paper container materials to the
food products contamed in them.

The productron of carbonless copy paper was duscontmued after 1971 because of increased -
concern about PCBs in the environment. - ‘During the period of use (1954 — 1971) an estimated
13.6 million kg (30 million ibs.) of emuision were estimated to be used in the production of B
carbonless copy paper produced in the Fox River Valley. PCBs were released into the Lower i 1
Fox River in discharge water from several facilities. By analyzmg purchase, manufacturing, and i
discharge records, conservative estimates have shown that approximately 313,600 kg (690,000

Ibs.) of PCBs were released to the Fox River environment during this time. Ninety-eight percent R
of the total PCBs released into the Lower Fox River had been released by the end of 1971. , i
Ceasing production of carbonless copy paper and the wastewater control ‘measures put in place

by the Clean Water Act were effective in eliminating point sources. Non-point sources, such as

PCB contaminated groundwater plumes, are not known to exist from any of the potentiaily .

responsible parties’ sites.

2.2 Actions to  Date

To date seven companies have been identified and formally notified by the governmental
agencies as potentially responsible parties (PRPs) with respect to the PCB contamination.
These companies include Appleton Paper Company, NCR, P.H. Glatfelter Company, Georgia
Pacific (formerly Fort James);, WTM1 (formerly Wisconsin Tissue), Riverside Paper Co., and-
U.S. Paper Co. This group is commonly referred to as the Fox River Group (FRG).

EPA's proposed inclusion: of the Lower Fox River_-and Green Bay Site on the National_ Prioritiesv
List (NPL) defines the Site as the Lower Fox River from the outlet of Lake Winnebago to a point
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Fox Rlver and Green Bay ROD for OU 1 and OU 2 v

in Green Bay 27 mlles from the Rrver mouth. That Site is offi crally called the Fox: Rlver NRDA
PCB Releases Site in the proposed NPL listing. This Site, for the purpose of the RI/FS and -

Proposed Plan, includes the 39 miles of the Lower Fox River and all of Green Bay. The federal
“trustees conducting a Natural Resource Damage Assessment (NRDA) have defined the Site

somewhat differently from the proposed listing to mclude all of Green Bay and nearby areas of )

’-Lake Mrchrgan

With the fi ndrng that PCBs released into the ‘Lower Fox Rlver were appeanng at harmful levels
to human health and the environment, several cooperatlve efforts were 'initiated to document
residual PCBs in the sediments; and the fate, transport, and risks of PCBs within the Lower Fox
River and Green Bay. In 1989/90, following recommendations made in the- Green Bay Remedial
Action Pian, EPA and WDNR began a comprehensive sampling program of sediment, water,
and biota in the Lower Fox River and Green Bay-for use in‘the: Green Bay Mass Balance Study
(GBMBS). :

“The GBMBS was a prlot project to test the feasibility of usmg amass balance approach for’
.assessing the sources and fates of toxic: pollutants spreading throughout the food chain. The

objectives of the GBMBS were to:

1. _lnventory and map PCB mass and contaminated sediment volume;-

2. Calculate PCB fluxes into and out of the Lower Fox River and Green Bay by evaluatlng '
Lake Wmnebago pomt sources, landfills, groundwater, atmosphenc contnbutlons and
sediment resuspension;

3 Increase understanding of the physrcal chemlcal and blologlcal processes that affect
PCB fluxes;

Deévelop, oahbrate, and validate computer models for the River and Bay systems; and,.
5. Conduct predictive simulations using computer models to assist in assessing specific
- -management scenarios and selecting Speciﬁc remedial actions..

s

The GBMBS confi rmed that the pnmary source (more than 95 percent) of the PCBs moving
within the Lower Fox River is the river sediment itself. The contribution of PCBs from
wastewater discharges, landfills, groundwater, and the atmosphere is insignificant in
comparison to the PCBs originating from the sediment. Furthermore, the GBMBS showed that
PCBs released from the sediments were directly linked to the levels of PCBs measured
throughout the biological food chaln including fish, blrds and mammals that depend on the N
River for food.

Inventory and mapping activities showed that PCBs are distributed throughout the entire Lower
Fox River. Thirty-five discrete sediment deposits were identified between Lake Winnebago and
the De Pere Dam. One relatively large, continuous sediment deposit exists downstream of the
De Pere Dam. Water column sampling indicated that the water entering the Lower Fox River
from Lake Winnebago contains relatively low PCB concentrations. However, upon exposure to
the contaminated river sediment in Little Lake Butte des Morts, water in the River

exceeds state water quality standards. During the GBMBS, the lowest water column
concentratlon (6 nanograms per liter [ng/L]) of PCBs measured in any River sample still
exceeded the state water quality standard by a factor of more than 1,500. As expected, water
column concentrations also increased as.River flow increased and PCBs attached to River
sediment were resuspended into the water column. These higher flows resulted in PCB
concentrations that exceeded standards 1 by a factor of almost 40,000. The GBMBS also
documented that more than 60 percent of PCB transport occurs during the relatively short time
when River flows are above normal.- Movemenit of PCBs in the water column extends
throughout Green Bay, with some PCBs from the Lower Fox River ultimately entering Lake
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Mlchlgan proper. The GBMBS also documented that a consrderable amount of PCB is lost to _ ”

the atmosphere from the. surface of the water in the Rlver and Bay

: EPA Great Lakes Natronal Program Oft" ce. (GLNPO) mltlated a srmtlar mass balarice study for
-all « of Lake Michigan, the Lake Michigan Mass Balance’ Study (LMMBS) To accompllsh the -
objectives of this study, which were similar to those of the GBMBS but on a larger scale,
pollutant loading (including PCBs) from 11 major tributaries flowing into Lake Michigan was
measured. The Lake Michigan Tributary Monitoring Program confirmed the magnitude and
significance of the .Lower Fox River contrlbutlon to pollutant loadmg in'Lake ‘Michigan. tis . .
estimated that each day, up to 70 percent of the PCBs enterlng Lake Mrchtgan via its trlbutanes
are from the Lower Fox Rlver _ - . :

in- 1993 a group of paper mllls approached WDNR to establlsh a cooperatlve process for

resolving the contaminated sediment issue. The outcome was formation of the Fox Rlver

Coalition, a private-public partnership-of area businesses, state and local officials,
environmentalists, and others:.committed to improving the quallty of the Lower Fox River. The .
" Coalition focused on the technical, financial, ‘and admmlstratlve issues that would need to be _
‘resolved to achieve a whole River cleanup :

The Coalition's first project was an RI/FS .of several sediment deposits upstream of the De Pere
Dam. The sediment deposits targeted for the Coalition's RI/FS were selected after all the
deposits had been prioritized based on their threat and. contribution to the contaminant-

' problems. Previous studies on the River had focused only on'the nature and extent of -
contamination. The Coalition’s RI/FS first confirmed the nature and extent-of the contamination
within each deposit, then evaluated remedial technologies for cleanmg up two of the deposrts

The Coalition also-undertook a project to more thoroughly. mventory and map sedlment
contamination in the River downstream of the De Pere Dam,.collecting sediment cores.from 113
locations. The sampling was completed in 1995 with technical and funding assistance from both
WDNR and EPA. The resuiting data led to a revised estimate of PCB mass and the volume of
contaminated sediment in this River reach. The expanded database also made it possrble to '
prioritize areas of sediment contammatlon much as had prevuously been done for areas’
upstream of the De Pere Dam.

Followmg completlon of the Coalition's RI/FS for the upstream sites, the Coalition selected
Deposit N as an appropriate site for a pilot project to evaluate remedial design issues. The
primary objectives were to determine requirements for implementing a cleanup. prolect andto -
generate site-specific information about cleanup costs. Although the Coalition initiated the
effort, WDNR, with funding from EPA, was responsible for lmplementlng the Deposrt N pllot
prolect

In 1994, the U.S. Department of the Interior acting through the U. S. Fish and Wildlife Service -
(USFWS), the National Oceanic and Atmospheric Administration (NOAA) of the Department of
Commerce, the Menominee lndlan Tribe of Wisconsin, and the Oneida Tribe of indians of
Wisconsin initiated a Natural Resources Damage Assessment (NRDA) for the Site. The State,
federal and Tribal Trustees are working together to determine what is necessary to address
natural resource injuries caused to-date by releases of PCBs. Thisis a separate but related
process to the remediation consrderatlon discussed herem

In January 1997, the WDNR and the FRG* 'signed an agreement dedlcatlng $10 million to fund
demonstration projects on the River and other work to evaluate various ‘methods of restoration.
This collaborative effort, however, was not completely successful and did not resolve technical
issues as was initially hoped. . At about this same time, USFWS issued a formal Notice of Intent

to sue the paper companies. In June 1997, the U.S. EPA announced its intent to list the Lower
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. Fox Rlver ‘and pomons of Green Bay on: the NPL;a listof the nation's hazardous waste sntes

eligible for investigation and cleanup.under the federal Superfund. program. The state indicated -
its opposition: to listing the River as-a- Superfund site. Federal, state, and.tribal officials: .
subsequently signed:an.agreement-on July 11, 1997 to share their resources in developing a-
comprehensive: cleanup and restoration plan for the Lower Fox River and Green Bay. EPA"
formally proposed Irstmg of the Site to the Natienal Priorities List in the Federal Reglster on: July

. 28, 1998.

In October 1997, the FRG 'submitted an offer to conduct an RI/FS-onthe Lower Fox River. An -
RIFS is.the first:step in.the federal process initiated by EPA to assess current health risks and -

" evaluate potential remediation methods. Following unsuccessful attempts to negotiate this. work

activity with the FRG, EPA delegated the:lead role for the Site to WDNR and helped crafta .

. scope-of work and cooperative agreement with WDNR for.completing the RI/FS. WDNR, EPA
USFWS, NOAA, and the Menominee and Oneida Tribes worked in close cooperation to gwde_

review and issue the RIfFS.: Two draft documents were released for public comment (1999
2001). .Commenits received from the PRPs, the public; and lndependent peer feview )

commlttees were mcorporated into the Final RIIFS

Deposnt N

in. 1998 and 1999 the WDNR and EPA—GLNPO sponsored a prOJect to remove PCB-

contaminated sediment from Deposit N.in the Lower Fox River. This project was successful at
meeting its primary objective by demonstrating that dredging of PCB-contaminated sediment
can be performed in an environmentally safe and cost-effective manner. Other benefits of the:
project included the opportunity for public outreach and education on the subject-of S
environmental dredging, as well as the actual removal of PCBs from the River system. DepOS|t
N, located near Little Chuteand: Klmberly, Wisconsin, covered approximately 3-acrés and:
contained about 11,000 cubic yards (cy) of sediment. PCB concentrations were as high as186:
milligrams per kilogram (mg/kg) Of the 11,000 cy.in Deposit N ‘about 65 percent of. the volume
was targeted for removal. o

Approximately 8,200 cy of sediment were removed, generating 6,500 tons of deWatered
sediment that contained 112 total pounds of PCBs. The total included about 1,000 cy of
sediment from Deposit O, another contaminated sediment deposit adjacent to Deposit N.
Monitoring data showed that the River was protected during the dredging and that wastewater
discharged back to the River complied with all permit conditions. The project met: the design -
specifications for the removal, such as the volume of sediment removed, sediment tonnage, and

- allowed thickness of residual sediment. 1t should be noted that the project’s goals were to test-

and meet the design specrflcatlons and focus on PCB mass removal, not to achieve a
concentration-based .cleanup, i.e., removal of all PCB-contaminated sediment above a certain -

-cleanup level; A cost.analysis of this project indicated that a sngmf icant portion of the f_unds was'

expended in-pioneering efforts associated with the first PCB cleanup project on.the Lower Fox
River, for the winter construction necessary to meet an accelerated schedule, and for late
season work in 1998. : :

Fox River Group Demonstration Project

As part of the January 1997 agreement between the FRG and the State of Wlsconsm the FRG
agreed to make available a total of $10 million for a number of projects. One of these was a
sediment remediation project for which the objective was to design, implement, and monitor.a
project downstream of the De Pere Dam. The project was intended to yield important
information about large-scale sediment restoration projects in the Lower Fox-River. The pro;ect
as'described in the agreement, had a pre-defined financial limit of $8 million.. The FRG and
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WDNR agreed on Sediment Management Umts 56 and: 57 (SMU 56/57) as the pro;ect s:te

Contractors and consultants, under contract to'the’ FRG:designed and implemented the -pro;ect ;

‘Dredging at SMU:56/57 began-on August 30, 1999.- Dewatered sedimentwas trucked t

tandfilt owned ‘and operated by Fort James Corporation: (now Georgia ‘Pacific).. Because»._of. cold _

weather and ice, dredging ceased on December 15,,1999, after. approximately. 31,350 cy of
contaminated sediment containing more'than 1,400 pounds of PCBs were removed- from the
River. : R

At the time this project was halted for the first year, 8MU 56/57:had not:met the project’'s
dredging objective of removal of 80,000 cy-of material: This:resulted in.unacceptably-high , -
concentrations of:PCBs in surface sediment in portions of the dredged area. Despite this, the'
project provided instructive experienice concerning. hydraulic.dredging. ‘Building on the - :
successes of this project, Fort James (now Georgia Pagific) worked cooperatively with WDNR
and EPA in the spring of 2000 to:complete the SMU 56/57: project: (See description of this.~
enforCement agreement in Section 2.3, below):: ‘The-sediment volume targeted forremaoval in.;
2000 was 50,000 cy: The additional volurme of sediméntremoved from SMU-56/57 in 2000: was
50,316 cy, which was transported to the samé Fort James landfill following dewatering. .- -
-Approximately 670 pounds of PCBs were removed from SMU 56/57 during the 2000 pro;ect
phase. Overall, the 1999 and 2000 efforts at SMU 56/57 resulted in the removalof . -* v o
approximately 2,070 pounds of PCBs from the River. The 2000 project phase met all goals set

forth in the Administrative Order By Consent, and also met or exceeded:the project’s operatlonal_

goals for removal rates, dredge slurry- SOlldS t” lter cake: sohds .and productlon rates that were
set forth for the ongrnal 1999 FRG project. - : . U

In February 1999 ‘WDNR released a draft RI/FS for pubhc review: and comment The draft RIIFS
was released to solicit public comment early in the planning process, to. better évaluate public:
acceptance; and to assist WDNR:and U.S. EPA in selecting a cleanup alternative having the . .
greatest public. acceptance. ‘Comments were received from:other governimental agencies, the -
public, environmental groups, and private sector corporations. These comments were usedto
revise and refine the scope of work that led to the RI/FS and Proposed Remedial Action Plan
(PRAP) released for pubhc comment in October 2001.

23 Enforcement Actlvrtles

The work described above on SMU 56/57 was conducted from July to November 2000 under

an Administrative Order By Consent (Docket No. V-W-00-C-596), that was entered into by Fort"

James, EPA, and the State of Wisconsin. Under its terms, Fort James funded and managed the .

project in 2000 with oversrght from both WDNR and EPA

An interim Consent Decree settiement was reached wnth Appleton Papers/NCR (APIINCR) wrth
the Court entering the Decree on'December 10, 2001. Under:this agréement, API/NCR' agrees
to provide $10 miillion a year for both remediation and restoration work (under the' NRD -
process), with projects determined by the Intergovernmental Partnership. In return, the -
Intergovernmental Partnership agree to not order API/NCR to do remediation or restoratron
work on the River for the 4-year life of the agreement.

3.  COMMUNITY PARTICIPATION
34 Public Participation

The communrty/pubhc partrc:patron actrvntles to support se!ectlon ot the remedy were conducted
in accordance with CERCLA § 117 and the NCP § 300. 430(f)(3). ‘
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More than 100 people were. mtervrewed in Iate 1998 and early 1999 to develop the Slte S
community involvement plan.(CIP). Resrdents trrbal members elected offi crals busmess L
organizations, local health staff; and:-environmental groups | from the affected communltres -
discussed their concerns and those discussions are mcluded in the ClP In addrtlon an o
extensive profile of each municipality- and reservation, as well as hlstory of the Rrver was
completed for the CIP. The CIP was placed in the lnformatlon reposrtones for the Srte |n 2001

The mformatron reposrtones are located at the, Appleton Publrc lerary, Oshkosh PUbllC Lrbrary, '
Brown County Library in Green Bay; Door County:Library in Sturgeon Bay; and Oneida
‘Community Library. Five.additional locations, at the Kaukauna ‘Little Chute, Neenah, De Pere
and Wrightstown Public leranes stlll mamtam a fact sheet ﬁle although they are no longer
mformatlon reposntones : L L G

EPA awarded a $50 000 Technlcal Assrstance Grant to the Clean Water Actron Councrl -
(CWAC) in 1999 and another $50,000 grant was provided in 2001. The council has used its”
TAG to inform the community about the Lower Fox River mvestrgatrons To fulfill its obligations,
"CWAC developed a web site, printed flyers and bumper stickers, paid for newspaper ads and
paid techmcal advisors to.review EPA and WDNR-generated dotuments.

WDNR and EPA held numerous public meetings and availability sessions beglnmng in summer
1997 to explain how and why the Site was proposed for the Superfdnd NPL. In February 1999;
adraft RI/FS (which did not identify a specific selected remedy) was released with a 45-day
public comment period, which was extended an additional 60 days. Prior to and after the

release of the draft Rl/FS WDNR and EPA provided for extensive community and publrc _
partrcrpatlon and kept residents, local government officials, envrronmental orgamzatlons and
other interest groups apprised of the stéps of the process. Well attented ‘public: meetings, small”i
group discussions, meetings and presentations for local off cials, and informal open houses
continued through 2001.

The public meetlngs and proposed plan availability were announced to the public ata press
conference on October 5, 2001, and received extensive | coverage through TV, radio and .
newspapers news stories. The draft RI/FS and proposed plan were formally presented at public
meetings held on October 29, 2001 in' Appleton and Octobéer 30, 2001 in Green Bay.
Additionally, WDNR and EPA mailed meeting reminders and proposed plan summaries to the
10,000 name Fox River mailing list. Press releases pertaining to the proposed plan, comment
period, and public meetings were sent to newspapers and TV and radio stations throughout the
Fox Valley. Display ads announcing the proposed plan, comment period and publlc meetings
were also placed in Green Bay and Appleton newspapers The presentations and quéestion and
answer sessions at the public meetings, and all public comments taken at the meetings; were
recorded and transcribed: The written transcripts of the public’ meetmgs are available in the -
information repositories, the administrative record and on the WDNR Lower Fox:River.web -

page.

More than 20 public meetings and availability sessions have been held regarding the project.
Cleanup and restoration activities, the status of pilot projects, fish consumption advisories, and
the February 1999 draft RI/FS released by WDNR have been among the topics on which these
‘meetings focused. Additionally, over 15 small group and one-on-one interview sessions have
been held. Project staff have also made more than 60 presentations to interested organizations
and groups. In addition, WDNR, EPA angd4heir intergovernmental partners publish a bimonthly
newsletter, the Fox River Current, Wthh is mailed to over 10,000 addresses. To date 23 issues
of the Fox River Current have been published.
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Coples of the various supportlng reports and the proposed plan were made avallable to the
public dunng a publrc commetit period that began on October 5, 2001 and concluded.on -
January . 22, 2002 Approxrmately 4,800-written comments were received via letter, fax and e-
mail. A copy of the Responsrveness Summary forthese comments-is attached to this ROD
Originally, the comment penod ‘was for60 days endmg -on Décember 7, 2001.: The .
announcemerit of the extension untrl January 22 was publrshed through newspaper .
advertisements and niews téleéases on October 25, 2001; Newspapér advertusements were
placed in the Green Bay Press Gazette and the Appleton Post Crescent announcing the
availability of the plan and its supporting documents, and a brief summary of the plan-in the
information repositories. The' proposed plan, the RI/FS and other supporting: documents e
containing inforniation upon which the proposed alternative was based were also made -
available on the'Internet at www.dnr.state. uslorglwateriwm/lowerfox/index.htmi and at the EPA
Region 5 web site. All. documents were also available as part of the Administrative Record ..
housed at WDNR offices in Madison, Wrsconsrn and Green Bay, Wlsconsm and at the EPA
Regron 5 off icein Chlcago Illmms ' : Sl o

4. SCOPE AND R'OLE OEﬁESPGNSEACTIO’N' N

As with many Superfund sites, the problems at the Lower Fox River and Green Bay Site are
complex Asa result WDNR and EPA orgamzed the Slte rnto f ve OUs descnbed in Sectlon '
1.1, above. : o

The Proposed Plan, lssued October 2001, recommended a cleanup plan for all ﬂve Operable
Units at the Site. However at this time, WDNR and EPA are issuing a ROD for the Fox River
OUs 1 and 2 only WDNR and EPA expect to rssue a ROD for OUs 3, 4 and 5 at’ a later date '

The reasons for i issuing a ROD at thls time for only OUs 1 and 2, and not for OUs 3 4 and 5
are as follows:

= OU1 and 2 represent a smaller portlon of the area WIthrn the Fox Rrver where remedlatlon is
necessary. These two Operable Units represent approxrmately 6.5 percent of the PCB
mass and 18 percent of the 'sediment volume in the Lower Fox River. Consequently, these
two Operable Units represent a more manageable prOJect than conducting all of the
remediation at one time. .

= . Provide a phased approach to the remedlal work Work on upstream areas OUs 1-2 can
start before the downstream areas, QUs 3, 4, ‘and 5. This'i is consistent with the EPA policy
Memorandum by Marianne Horinko, “OSWER Directive 8258 6-08, Principles for Managing
Contaminated Sediment Risks at Hazardous Waste Sites,” dated February 12, 2002,
Principles. described in this. memorandum include, “Control Sources. Early, and “Use an
lterative Approach in a Risk. Based Framework.” Addlt|onally, the NCP’ states at 300 CFR
Section 430(a)(1)(ii):

“Program Management Principles. EPA generally should consider the
_following general pnncrples of. program management durmg the remedial
process: - .,

Sites should generally be remediated in Operable Unlts when,.. phased
analysis and response |s necessary or appropnate grven the size or
vcomplexrty of the site...

. Plannrng for OUs 3, 4 and 5 may beneft from knowledge gained on the OUs 1-and 2
project.
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'Fox River and Green Bay ROD. for Oou. 1 and OU 2 ,

The pnmary objectlve of this‘response action is to address the risks to human ‘health and the

environment due to PCBs in the in-place-sediments-of-OUs 1 and2.in the Lower Fox River..
PCB concentrations remain elevated-in Fox. Rlver sediments,.in the water column and'in the-
fish. Removal of the PCB-contammated sediments. wrll resultin reduced PCB concentratlons in
fish tissue, thereby acceleratmg the reduction in future human health and ecological risks. In

‘addition, by addressing the sedlments the remediation will control a source of PCBs tothe ™

water column, which contnbutes to fish tissue concentrations and transports PCBs into
downstream reaches of the River, Green Bay, and eventually to Lake Mlchlgan _

'5. PEER REVIEW.

To ensure the credlblhty of the screntlf ic work conducted durlng the Remedlal , ‘
|nvestrgatnon/Feasrblhty Study (RIIFS) EPA conducted both forms. of peer. mvolvement peer
input and peer review. Peer input was conducted through mternal Agency reviews, and reviews
by other agencies and Tribes. Peer review. was also-conducted, in accordance with EPA
guidance outlined in the Peer Review. Handbook (dated December 1998, updated December
2000). The peer review was conducted by, lndependent experts who were unaffiliated with EPA,
WDNR, the FRG or other Site stakeholders, and was undertaken on some of the major scientific
aspects that form the basis for this decision.

Two. separate EPA-sponsored peer review panels were convened Theé review process
consisted of each panel conducting an independent review by three panel members, with
technical and administrative support by an EPA-contractor. The EPA contractor was
responsible for convening the panels, consistent with the “charge” given by EPA for the panel
review. This peer review was undertaken without influence by EPA, WDNR, the FRG or other -
interested parties. This was to provide an independent analysisand comment on key
documents and issues related to development of a proposed remedy. ‘Specifically, the panels
were asked to evaluate' '

= Adequacy of data’ consrdered in the 1999 Draft Lower Fox:-River Remedlal Investlgatlon
relative to quahty and quantity (Rl Panel), and

. Natura_l recovery and environmental transformation, i.e., biological breakdown of PCBs (FS
Panel). Natural recovery was defined by the panel as naturally occurring physical, chemical,
or biological processes that reduce the risks associated with contaminants in sediments.
over tlme

Each peer review panel was asked to address specific questions (i.e., the “charge”) regardlng
the report being reviewed, lncludmg key controversial issues identified by EPA. The Rl and FS
panels issued reports October 7, 1999, and September 28, 1999, respectively.

The following summarizes the major findings of each of the panels:

v-' Data are adequate to determine the distribution of contaminants (i.e., it can be decided
~ where cleanups should take place), if all data sources are consrdered (i.e., the RI does not
provide a complete record). .

= Data from all. avaﬂable sources are adequate to, support identification and selection of a
remedy for those technologies (e.g., dredging and capping) that have been used on alarge
scale at other, similar sites. Data are, r,nsuffncuent for developing in situ bio-technologies that
may be applicable to the Site.

= Substantial improvements or additions to the existing data set are not indicated.
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Fox River and Green Bay ROD for OU 1 and OU 2.

- The Draft FS-should more fully evaluate natural recovery of sedlments asa remedrat
alternative in companson with-other. remedral options. . = = e T -
» The: techmcal basrs ‘of the natural recovery Analysis needs fo'be descnbed in.more detart to

: permrt a revrew of the methodology used and to assess conf dence in natural recovery
prediotlons : : .

In the 2001 draft RI and FS and the Proposed Plan 'WDNR and EPA consrdered the
recommendations by the peer review panels, and on that basis made modifications to draft -
documents upon which the proposed plan was based.

In addition to EPA-sponsored peer reviews, the FRG sponsored peer reviews that were -

technically consistent with EPA peer review policy, aithough they may not have conformed to all :

aspects of the peer. review process and documentatron These rewews consrsted of the
following analysrs for the’ Fox Rlver '

» Fate and transport and bio- uptake modelrng evaluations by WDNR and the FRG
= Human Health Risk Assessiments by WDNR and the FRG
. Ecologlcal Rrsk Assessments by WDNR and the FRG.

Recommendations by both EPA-sponsored peer reviews as well as those by the FRGwere
considered and incorporated into the 2001draft Rl/FS which was a srgmf icant part of the basrs
for the Proposed Plan,

6. - SITE CHARACTERISTICS
6.1 Conceptual Site Model

The conceptual site model for the Fox River PCBs Site describes the source to receptor
succession in simple terms and identifies the major contamination sources, contaminant release
mechanisms, secondary sources, pathways and receptors of concern (see Flgures 2 and 3).
Figures 2 and 3 show both human and ecological site models. The design of field investigations
and human and ecologlcal risk assessments reflect the basic components of the conceptual site
modei..

In the conceptual site model, historical PCB releases were from paper manufacturin"g and
_recycling facilities that discharged into the Fox River. Although current releases are

msrgnlﬁcant historical releases were from discharge of wastewater contammg PCBs.:

Contaminated sediment “hotspots contribute to the overall PCB load in the Fox Rlver and
. Green Bay. :

Once introduced into the Rlver the PCBs adhere to sediments, with some fraction being carned
in the water column. . Physical, chemical and biological release mechanisms allow PCBs in the
sediment to become available for redistribution and a source of PCB contamination to the water
column. The sediments will continue to release contamination to the water column and biota,

through aquatic and benthic food chains, as well as other not easily modeled processes such as

boat scour, ice raftlng, and bioturbation, unless they are managed or remediated in some
manner. In addition, scour from water ﬂowrng over sediments during high ﬂow events will
continue to redistribute sediments and resexpose contaminants.

Because the River is a dynamic system with varying energ_y regimes, generally PCB-laden
sediments are not sequestered or stable. Some PCB-contaminated sediment is buried by
deposition of cleaner sediments at times, but in other places and at other times contaminants
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are redistributed. This redistribution may be local or more regional depending on the energy of
flow events and/or physical type or size of the sediment particles. The redistributed sediments -
release contamination to the water column and high flow events (e.g., floods) further increase
the bloavallabmty of contaminants to organisms in the water column. Although scour during
high flow events is an important release mechanism PCBs in the surface water are also
routinely observed during periods of lower flows (see Section 6.2.3, “Water Column,” betow)
The conceptual site model shows that the fish ingestion pathway is a completed exposure route
for the Site. Receptors include humans (e.g., anglers and.their famllles) piscivorous {i.e., fish
eating) fish, piscivorous birds (including threatened and endangered species) and mammals
Additional information on the human and ecologlcal receptor populaﬂons is prowded in the nsk
section (Sectlon 8) of this document ’

Figure 2 " Human Health Site Conceptual Model

©O Foteata%y Completa Fativay
® Racepior with Highast Evposure {or thvs Pathway
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Figure3  Ecological Site Conceptual Model

6.2 Results of the Remedial Investigation

6.2.1 Site Overview ' _ . l
The Lower Fox River is a large freshwater river that has been contaminated with PCBs for .
nearly 50 years. The contaminated portions of the Lower Fox River include variations in E

hydrology and river bed geology, which create complex environmental setting with varying
levels of PCB contamination.

6.2.2 Summary of Sampling Results N I
WDNR’s RI/FS evaluated data from numerous prior investigations conducted since 1971.
These data have been incorporated into a single Fox River Database, available at WDNR's
Lower Fox River Web page. The data received as part of the comments on the proposed plan , i
have been added to the database. The current database contains in excess of 500,000 h
analytical records captured from every major substantial data collection activity since 1989 up

until the time the proposed plan was released and covers analysns of sediment, water, air, and
biota (e.g., fish and wildlife tissues).

6.2.3 Nature of Contamination

Contaminants representing the primary risk driver studied in the RI/FS are, by definition, Lo
polychlorinated biphenyls. PCBs consist of a group of 209 distinct chemical compounds, known
as congeners, that contain one to ten chlorine atoms attached to a bnphenyl molecule, with the 3
generic formula of C12H10.4Cl,, where x is an integer from one to ten. Homologue groups are
identified based on the number of chlorine atoms present. For example, monochlorobiphenyls

contain one chlorine atom, dlchloroblphenyls contain two chlorine atoms, and trichlorobiphenyls .

contain three chlorine atoms. Some PCB congeners are structurally and toxicologically similar ‘
to dioxin (sometimes called dioxin-like PCBs).
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Commercrally manufactured PCBs consrsted of complex mrxtures of congeners known under

. various trade names. These PCBs were marketed under the general trade name “Aroclors.”™

About 140 to 150 drfferent congeners have been rdentrf ed in the various commercral Aroclors
with about 60 to 90 different congeners present in each |ndrv1dual Aroclor :

The polychlorinated biphenyls (PCBs) used in the production'of carbonless copy pa‘p'ér'by'p'apé'r‘
manufacturing facilities on the Fox River from 1954 to 1971, consisted largely of the Aroclor
identified as “1242.” Carbonless copy paper produced durrng thrs tlme contained approxrmately
34 percent PCBs by werght

Other contamlnants of potentral concern (e.g., mercury, lead arsenic, dieldrin, DDT/DDE/DDD
furan, and dloxm) are also present, but are not S|gn|ﬁcant nsk dnvers doe’ to relatlvely low '
concentratrons _ ,

Sources

Twenty paper mrlls are located along the portion ‘of the Fox River mcluded in the Site. Among
that group. of companies, six engaged in the’ productlon or de—mklng of carbonless: copy paper ©
contarmng PCBs. As a result of those processes, these mills dlscharged PCBs to the Lower -
Fox River. ltis estrmated that the wastewater dlscharged by the paper mills either directiy or
indirectly (through publicly owned treatment works) into the Fox Rlver released an estlmated
690 000 pounds of PCBs into the Lower Fox Rrver

Contaminated Media

Sediment T

Much-of the volume of PCBs drscharged rnto the Lower Fox Rlver in the past has already been
transported throughout the system and is now concentrated in sediment within specific areas.
In general; the upper three River reaches can be- characterized as having discrete:soft sedlment:=
deposits within-inter deposit areas that have little or no soft sediment. In contrast, thelast River
reach from De Pere to Green Bay is essentially one large continuous soft sediment deposit. -
Because there were several points of PCB discharge along the-entire length of the Lower Fox
River, PCB concentrations and mass distributions are highly variable. Table 1 summarizes-the
distribution of PCBs within OU 1 and OU 2 sediments. ' :

Table 1 PCB Distribution in the Lower Fox River OUs 1 and 2
Sediment IR : o
. g : PCB Mass. | . PCB Mass:in
River Reaches . Volume (Kg) . Top 100 em (% 5
: _ _ (cy) . _ :
OU 1- Little Lake Butte des Morts ~ | 2,200,400 1,849 , 8%
OU 2 - Appleton to Little Rapids =~ - 339,200 109 100%

Transport of PCBs in Fox River : : . e
Contaminant fate and transport in the Lower Fox River and Green Bay are largely a functlon of
deposition, suspension, and redeposition of the Chemicals of Concern (COC) that are‘bound to
sediment particles. The organic COCs (PCBs, pesticides) exhibit strong affinities for organic
‘material in the sediment. The ultimate fate and transport of these organic compounds depends
significantly on the rate of flow and water velocities through the River and Bay. More sediment.
becomes suspended and transported downstream.during high-flow events like stormsand -
spring snowmelt. High-flow events occur approximately 15 to 20 percent of the time, but can’
transport more than 50 to 60 percent of the PCB mass that moves annually. In any event, less
than 1 kilogram/year enters Little Lake Butte-des Morts from Lake Winnebago and 40 kilograms
(88 pounds)/year are resuspended and transported from Little Lake Butte des.Morts to.OU. 2
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(Lrttle Raprds Reach) An estrmated 64 krlo‘ rams (141 pounds)/year mrgrate from OU 2
downstream, This estimate does not consider removal of the Deposit N or for px ssible actions.
for Déposit DD. Other- modes of contammant transport such as volatrlrzatron atmospherlc f* '
deposition, and: pornt source drscharges ‘are negllglble when compared to sedrment o
resuspensron : : _ !

Chan esin Sedrment Bed Elevatlon e T
The Lower Fox River is an alluvial river ‘that exhlbrts srgnrf cant changes in bed elevatrons over
time in response to changlng volumes of flow during annual, seasonal, and storm évents; '
changes in sedrment load,.and changes in its base level, which is. determined by Lake Mrchlgan
Sediment in the riverbed is dynamrc and does nof functron as dlscrete layers Rlver sediment:
movement is in marked contrast to the sediment’ dynamlcs found in a large qurescent of y of
water, such as deep lakes, or the deeper portions of Green Bay. - Scouring of the sediment bed

plays a significant role in the quantity of sediment and contaminants transported through the » Fj
River system. In response to comments received from.the FRG on the 1999 draft Ri/FS tothe” i3
effect that less than ene inch of sediment would be resuspended from the riverbed as a result of
a 100-year storm event, WDNR and. EPA mvestlgated ‘changes in sedrment bed ele vation forthe - %

De Pere to Green Bay River reach (OU 4) ‘This: work is partlally relevant to OU. 1 and OU "but’
is mformatlve regardrng movement of Fox Rlver sedrments generally Thrs work’ (see Te hnica :
Memo' 29 of. the Model Documentation Report) was completed by a group called the "~ %

FRG/WDNR Model Evaluation Workgroup as part of the 1997 agreement between the. FRG.and
WDNR. Additional evaluation by EPA was corisistent with changes documented in Technrcal
Memo 2g.

Results of these analyses indicate that sedrment bed elevation changes occur in- the Lower Fox ok
River over both short--and fong-term-time frames.* Changes in sediment bed-elevation were =
observed both across the channel and downstream profiles.  These changes show little -
continuity. Since River flows have not significantly changed in recent years, the complexrty of
these sediment bed elevation changes reflects the prevailing’ hydrologic and sediment
conditions-that occurred over a 22-year period from 1977:through 2000. The wide range of
discharges and sediment loads continuously reshapes the Lower Fox River sediment bed.
Short-term (e.g:, annual and'sub-annual) changes in-average net sediment bed elevations
range from a decrease or scour of over 11 inches to an increase or deposition of over 14 mches
Long-term (e.g., over several years) changes in average net elevations range from a decrease
of more than 39 inches to an increase of nearly 17 inches. The changes documented are well
supported by U.S. Army Corps of Engineers (USACE) sediment volume calculations from pre-
and post-drédge sediment bed elevation surveys, as well as by results of a U.S. Geological
Survey (USGS) analysis of bed surveys performed at lntermedlate time scales (€.g., 8'months
to 45 months) : : : -

Surveys of the River bottom conducted by several dlfferent groups; show srgnrﬁcant changes in
sediment bed elevation. On average, sediment bed elevation data from throughout the De Pere
to Green Bay reach suggest that this River reach is a net depositional zone. However, when.
examined-at-a finer scale, the data show-areas of sediment scour up to 14 ft. It should be noted
that during the survey period, there were no large storm events of a 10-year or greater
magnltude It is unknown what:the- scour would be durlng larger events.

For OUs 1 and 2 PCBs are often hrgh in surfi cial sedrments Thrs is lndrcahve that hrgher
concentrations of PCBs continue to be exposed or re- exposed
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The Potentlal for Natural Btodeqradatlon of PCBs

Respondmg to.comments received from the: EPA's. peer review panel concermng natural
recovery, the viability of natural degradatlon as a potential remedial-action for the
sediment-bound PCBsin the Lower Fox River and Green Bay was evaluated. Two basic
processes, both anaerobic (without oxygen) and aerobic (in the presence of oxygen)
degradation, must occur to completely decompose PCBs. Based on-evidence in the'litérature,
anaerobic PCB degradation was demonstrated to have occurred under field conditions at almost
-all the sites studied. However, a reduction in' PCB concentrations through anaerobic processes
* is sate-dependent in the Lower Fox River, University of Wisconsin researchers found only a 10
percent reduction that could be attributed to anaerobic degradation processes in deposits with

" average PCB. concentrations greater than 30-mg/kg. More importantly, no PCB reductions
- resulting from anaerobic processes could be ‘accounted for in deposits with average

concentrations less than 30 mg/kg.

Other active treatment optlons might-possibly promote dechlorination of the sediment, maklng
= the PCBs more amenable to biological destruction. However, a pllot-scale experiment

* conducted at the Sheboygan River, another site with, PCB-contaminated sediment, ylelded
“-inconclusive results regarding the viability of enhanced biodegradation. In that study, PCB-

- contaminated sediment was removed from the River and placed into a specially engineered
treatment facility. The sediment was seeded with microorganisms and nutrients and the
sediment was manipulated between aerobic and anaerobic conditions to optimize biological
degradation. Even under these conditions, the data were insufficient to conclude that PCB'
decomposition was enhanced.

Effects of Time

The Fox River Database includes sediment and water test results for tissue samples collected
since 1971. During the 1970s, after PCB use in the manufactunng of carbonless copy paper
had ceased, PCB concentrations in fish tissue showed significantly declining concentrations.
Since the mid-1980s, however, changes in PCB. levels in-fish have slowed, remained constant,
or, in some cases, increased. - :

Trends in PCB concentrations i in the surface Iayer (| e, top four mches) of Rlver sediment are
not consistent, but concentrations generally appear to be decreasing over time as more PCB
mass is transported downstream. However, the time trends showed that concentrations in the
subsurface sediments do not appear to be declining. This indicates that a considerable amount
of PCB mass remainis within the sediments of the Lawer Fox River. Any changes made to the

* current lock and dam configuration on the River could result in increased scour and

" resuspension of those underlying sediments, which could in turn result in increases in fish tissue
concentrations. In addition, soil eroded from the watershed mixes with and may further dilute
PCBrconcetitrations in the sediment. :

Modeling Effort for the Lower Fox River

Four interrelated models were used in the RI/FS to simulate the fate and transport of PCBs in
~the | Lower Fox River and Green Bay (Figure 4). They are mathematical representations of the
‘transport and transfer of PCBs between the sediment, the water, and uptake into the River and
Bay food webs. The models are intended not only to provide information on the fate and
transport of PCBs in an unremediated River system, but also to compare the potential remedial
alternatives in the FS. The models tend to estimate concentrations lower than the

concentrations actually observed in the Rlver The relative differences predicted by the model
are considered to be reliable.
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The modeling effort included:-
¢ Bed mapping of the Lower Fox Riverto define sediment thickness, sediment physical
properties (such as total organic carbon and bulk density), and total PCB-concentrations;
» Use of the whole Lower Fox River Model (wLFRM) to simulate the movement of PCBs in
~ the water column and sediment of the Lower Fox River from Little Lake Butte des Morts
- tothe mouth of the River at Green Bay, and,
. Use of the Fox River Food Chain Model (FRFOOD) to simulate the uptake and

accumulation of PCBs in the .aquatic food cham in the. Lower Fox Rtver using model-
results from wLFRM.. .

Bed mapping provid.ed the foundation for the modeling inputs. Total PCB concentrations in .
surface sediment for the baseline and action levels serve as inputs to'wLFRM . This model :
projects total PCB concentrations in water and sediment. The output from this model is.in turn !
used in the bioaccumutation model, FRFood, to project whole fish tissue concentrations of PCBs
(Figure 4). The output from all of the models is then compared to the remedial action levels
specified in the FS. This information is used in the FS to estimate the length of time it would take i
fora receptor to achieve the acceptable fish tissue concentration in response to a given action . o
level .

Taken together these models provide a method for evaluating the long term effects of different
remedial alternatives and different action levels on PCB concentrations in water, sediment, and
aquatic biota in the Lower Fox River. The*models are then used to predict PCB concentratlons
in the aquatic environment over a 100-year period under different remedial alternatives and
action levels. The modeling results are discussed in the FS, and a more detailed discussion on
modeling can be found in the Model Documentation Report. A complete copy of that report is
available on the WDNR's Lower Fox River Web page
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Water Column o ' -
The dominant cuirent PCB source to the water column is sedrments Average River surface
water total concentratrons are’ 546 parts per trillion (ppt), with partlculates and dissolved "
concentrations, 40.0 ppt and 14.6 ppt, respectively. There are significant seasonal vanatrons
particularly when the water temperature drops below 40° F. For example during the winter
months of December 1994 and February 1995, total PCB concentrations dropped to about 10

: percent of the average concentration. Average Green Bay concentratlons range from 18 5 ppt

for zone 2 to non-detect in zone 4.

"Fish and Other Biota R '

PCB concentratlons in fish are a result of the fish's exposure to PCBs in water and surface B
sediment, through an aquatic food chain and/or a benthic food chain, respectlvely 'WDNR
contlnues to collect and analyze fish trssue data from locatlons in the Fox Rrver and Green. Bay

A wide variety of fi sh and other species have been collected and analyzed for the Fox River and
‘Green Bay from 1971 to present. Generally, _concentratlons in biota have been declining,
although the rate of decline varies dependlng upon the location and t|me .

A", . ) E . : .
PCBs can enter the air via volatrlrzatlon from PCB-contaminated water and soil although
volatilization of PCBs is generally considered to be limited. Air monrtorlng during the 1999 SMU-
56/57 dredgmg project demonstrated that even under “worst.case” conditions (i.e., when
sediments are -excavated and exposed to the air) that volatlllzatlon of PCBs do not pose a
significant risk to humans or wrldllfe N

6.2.4 Geochemistry and Modeling Conclusions

In the RI/FS, EPA evaluated PCB contamination at the Site using a number of tools. These tools -
include geochemical analyses of the water and sediment, “time trends” (i.e., statlstlcal)
analyses, and analysis of biological monitoring data, and synthesis of the data_ by the application
of a set of complex mathematical (i.e., computer) models. PCB physical/chemical transport
and fate and PCB bioaccumulation models were applied to predict future levels of PCBs in the
Fox River and Green Bay sediment, water and fish.

‘7. - CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

As one of Wisconsin's great rivers, the Lower Fox River has played-and will continueto play a’
majer role.in the history, culture, and economy of the area. The Fox River. has.played an
important role in defining regional history and culture. Current and reasonably. anticipated future
land use and surface water use are described below.. ' :

74 Current and Reasonably Anticipated Future Land Use

Current land use includes a variety of residential, commercial, agricultural, and industrial
activities. Use of the River and lands surrounding the River are projected:to remain the same.
At this time, no changes in future land use are known, nor are any new uses expected. Table 2
below summarizes current land use for BUs 1 and 2.

Page 19 of 97



_ Fox Rlver and Green Bay ROD for OU 1 and OU 2

" Table 2 Predommant Land Use' by Operable Unlt
Operable Unit . '. Predominant Land Use .
1- thﬂe Lake But{e desMorts =~ 7 7 ['Residential, industrial, and commercral
2< Appleton to Little Rapids o Resrdentlal lndustnal commerc:al and

Other uses of the R|ver mclude parks woodlands and recreatlonal OUs 1 and 2 pass through
Winhebago, Outagamle and’ Brown Counties.* . : . o

7.2 Surface Water Uses

Industnal and commerc:al purposes Uses mclude generatlon of electncal power and R
: mdustnal/commercual purposes. - :

Residential/Domestic: Due to historic problems in the Lower Fox River, the main surface water
sources for human consumption for the areas surroundmg ou 1 and 2 - rs Lake
Wmnebago and groundwater (i.e., not the Fox,Rlver) :

'Recreation: The Fox- River supports a vanety of water-based recreatlonal actwmes lncludlng
sport fishing, waterfowl hunting, swimming and boating. Boating (both power and non-
power) is available on the River, particularly in Little Lake Butte des Morts. Tourlsm is -
popular-and important to the local economy.

Ecologlcal Resources: The Fox River and Green Bay support many specres of birds (e.g., tree
'swallow, Forsters and Common Tern, Double-crested Cormorants, Bald Eagles) fish
‘(Rainbow Smelt, Alewife, Gizzard Shad, Shiner, Yellow-Perch, Carp, Brown Trout and

Walleye), and mammals (e.g., mink), including sixteen (16) species of State or federally
listed Threatened or Endangered species.

“The Lower Fox River provides diverse habitats for all trophic levels of the Rivet and Bay
ecosystem. Plants, plankton, aquatic invertebrates, fish, amphibians, reptiles, birds and
‘mammals use the Fox River for feeding, reproduction and shelter. In addition-to the aquatic -
communities associated with the River, animals living in wetlands, ﬂoodplams and upland
communities are also dependent on the Rlver ’

Both federal and state freshwater wetlands exist in the Fox River region,-providing valuable
habitat.

8. . SUMMARY OF SITE RISKS

Baseline human health and ecological risk assessments were conducted to evaluate the
potential for current and future impacts of site-related contaminants on receptors visiting,
utilizing or inhabiting the Fox River and Green Bay in the Baseline Human Health and
Ecological Risk Assessment (BLRA). The BLRA for the Lower Fox River'and Green Bay was
prepared as a companion document to the RI/FS and was finalized in December 2002.

in the portion ofthe report covering Human Health Risk Assessment (HHRA), cancer risks and
non-cancer health hazards were evaluated for the Lower Fox River and Green Bay. In the
Ecological Risk Assessment (ERA) portron of the report, ecological risks were evaluated for
Lower Fox River and Green Bay. The BLRA supports the selected remedy.

The BLRA concludes that:
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8.2.2 Data Collection and Analysis

) Human health and ecologlcal receptors are at risk in each Operable Umt

e Fish consumption'is the exposure pathway representing the greatest level of risk for human.
and:ecological’ receptors, other than the direct risks posed to benthic invertebrates via dlrect
exposure to contamlnated ‘sediments. .

e The primary contamqnant of c_once__m is P-CBs.'--: o

"84 . Identification of Chemicals of Concern

The Site includes the contaminated sed|ment found wnthln the Lower Fox Rwer and Green Bay

A Screening Level Risk Assessment (SLRA) was conducted to evaluate which chemicals'i in the'

‘system pose the greatest degree of risk to-people-and animals. Identified: Chemicals of -
~ Concern (COCs) include PCBs, dioxins/furans, thé pesticide’ DDT and-its metabolites’ (DDD and
. DDE), the pesticide dleldnn and arsenic, lead, and mercury

82 ‘Human Health Risk Assessment

> 8.2.4. Summary Of Site Risks S

The site-specific HHRA evaluated both cancer risks and non-cancer health-hazards from
exposure to PCBs in the Fox River and Green Bay, as documented in the Remedial :
Investigation and Feasibility Study (RI/FS). This discussion emphasizes cancer risks and non-
cancer health hazards due to PCBs in the Fox River and Green Bay that exceed EPA's goals:
for protectlon For cancer, regulatory decisions are made ranging from'risk levels of one-in a
million (10°) to one in 10,000 (10™*). A one in a 100,000 cancer risk level is commonly used in
federal and state regulatory decisions. For non-cancer, a hazard index (H1) of 1 is the most
frequent basis for risk management decisions. Cancer risks and non-cancer hazard indices in
Green Bay were calculated.to be generally similar to the Fox River. The cancer risk and non-
cancer hazard indices in the Fox River and Green Bay are above EPA s levels of concern for
fish consumption. Consistent with Superfund policy and guidance, the Human Health Risk
Assessment (HHRAY is a baseline risk assessment and therefore assumes no actions (i.e.,
remediation) to control or mitigate hazardous substance releases and no institutional contro_ls, .
such as the fish consumption advisories and fishing restrictions that are currently in place, which -
are intended to control exposure to hazardous substances. Cancer risks and non-cancer

~ hazard indices were calculated based on an estimate of the reasonable maximum exposure -

(RME) expected to occur under current and future conditions at the Site. The RME is defined

as an-upper end exposure that is reasonably expected to occur at a Site. EPA also estimated
cancer risks and non-cancer hazard indices based on central tendency (CT), or average,
exposures at-the Site. For both the RME and CT exposures; average -contaminant (e.g., PCBs)
levels in fish were exceeded. The following discussion summarizes the. 'HHRA with respect to
the basic steps of the Superfund HHRA process: 1) Data Collection and Analysis, 2) Exposure
Assessment, 3) Toxicity Assessment and 4) Risk Charactenzatlon

The HHRA utilizes documents relating to the nature and extent of PCB contamination at the Site
developed as part of the RI/FS. These RI/FS documents provide both current and projected
future concentrations of PCBs in air, fish, sediments and river water. To calculate cancer risks
and non-cancer hazard indices, the infofmation on concentrations in these media (Tables 3 and
4) are combined with other information on exposure (see Section 8.2.3) and toxicity (see
Section8.2.4):
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Table3 Summary of PCB Data’ and Medium-Specnfrc Human Exposure Pomt
Concentratnons for OU 1 B : ‘

. Coﬁée'n(raiien' _
Exposure Chemical of : Détected
Point Concern T

g T Exposure R
F'eq;'f "Y1 point | ‘Statistical
Min. Max. | Detection | Concentration |- Measure o
Total PCBs _ - 0.002 "} 222.Z 1 539/661" A 3700 v o Tmean - ©id
~ ppm | ppm’ . ,

Sediments

g _Surfac':,e o] part’i-,cuiate. . 013 4016 34141 . | 166E—05 | mean- -
‘Water __,_:‘Total B ) ng/L vng/L ‘ R | _ i

Direct = . |PCBs | . . ], 19
‘Contact | dlssolved"= 14ng/L E

|ongu | GOMO -y RS
| Tissue Total PCBs °°9r§9 38 g | o116 | mem |
(Walleye) pp ppm: | . BN T I AN ‘

ng/L - nannograms/Liter
ppm - parts per million

*data submitted with commeants from the respens:ble pames included data from LLBdM:in excess of -
360 ppm PCB:. _

Data sources:

Concentrat/ons a'nd detectlons for surface water Rl Tables 5-1 5—1 6 and RA Table 6-1 4
Point of exposures -- RA Table 5-31, 6-8. :

ooy oY
e [ ]

Table4 - Summary of PCB Data and Medlum-Specmc Human Exposure Pomt _
~_Concentrations: for ou 2 I | . : : ]

' ‘ “Conc‘en'traﬁon T | Exposure |
Exposure | Chemical of Detected Frequency |~  Point | Statistical }

Point ' * Concern — — -of Detection | Concentration | Measure
S -| Min. | Max,

(ppm)
TVl Y —
o | 4opm | 188263 140 fmean |
Surface | — L S5 LN 1 E— :
Water Total _ : P S S

Direct . PCBs | 0.026 | 18.86 . mean
Contact dissolved ngll | ngiL . _84/85': . 4.84E-06

Sedirnen{s -Total.PCBs - Ol‘ppm'

particulate

Tissue Total PCBs 1.431 390 1 44 274 mean

(Walleye) ppm L ‘ o ‘

ng/L - nannograms/Liter
ppm - parts per million
Data sources: ' '

Concentrations and detections for surface water - Rl Tables, 5. 1 5- 1 6 and RA Table 6-14

)
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FlSh at the Srte have been collected by the WDNR for approximately 35 years with fi sh

. advisories in effect since 1976. Fish samples have been analyzed for PCBs (both total PCBs

and selected congeners), Dioxins/furans (specifically, 2,3,7,8-TCDD and 2,3,7,8- TCDF) DDT

'(dtchlorod1pheny|tnchloroethane) a pesticide, and its; metabolites (DDD and DDE) Dieldrin

(pesticide), arsenic, lead.and mercury. These ron- -PCB contaminants were found to present
substantially less risk compared to PCBs. Add:ttonally, some of the other contaminants
identified in sediment have similar-fate and transport propertles and are generally found with_ |
PCBs. For this reason, a remedy-that effectively addresses PCB exposure will also address the:
other COCs (with lesser toxmltles) in the sediment.

| The conceptual site model: ldentlf ies potential receptors for COCs and _exposure pathways As

discussed above, determination of PCB -exposure provides a sound basis for charactenzrng
significant human health risks-at the Site. Estimates ofthe exposures aliow a quantltatlve risk .
evaluation. This was done for fish, sediment, drinking/river water, and air. Most Site risks were
determined to relate to fish consumption, with. only minimal risk associated. with other potentlal
exposures (e.g., inhalation, direct contact). Thus the discussion below focuses on risks and
exposures related to fish consumption.

Specifically, these quantitative risk calculations from fish consumption were based on wet-
weight PCB concentrations in fish fillets, as generated by WDNR’s bioaccumulation models, Fox
River Food (FRFOOD) and Green Bay Food (GBFOOD). The fillet represents the portion of the
fish most commonly consumed. The fish exposures were derived by welghtmg the model
output by reported angler preference for species. consumptlon (i.e., weighting the modeled. PCB
concentrations in fish to reflect the.species caught and consumed by anglers) and by averaglng
over Iocatlon within the study area. :

8.2.3 Exposvure. Assessment

The exposure assessment evaluates exposure pathways by which people are or can be
exposed to the contaminants of concern in different media (e.g., fish, water, and sediment).
Factors relating to the exposure assessment include, but are not limited to, the concentrations
that people.are or can be exposed to and the potential frequency and duration of exposure.

Conceptual Site Model
Human exposure to PCBs through consumption of fish presented the greatest risk. Other _
human exposure pathways.such as inhalation, drinking contaminated water or direct exposure

- presented no significant risk. The human health conceptual srte model is shown in Figure 2..

Exposed Populations

Recreational and high intake (i.e., subsistence) fish consumers are the most fikely population to.
have significant PCB exposures. Populations that may have portions of their members engaged..
in subsistence fishing include Native Americans; and Hmong. (Laotians). Sensitive poputatlons
that were qualitatively evaluated include highly exposed (i.e., subsistence) anglers and their -
families as well as infants of mothers who ingest fish that are exposed in utero andfor through
consumption of breast milk. With respect to subsistence or highly exposed angler populations
in Wisconsin, review of the literature suggests that these populations are likely to be adequately
represented in the HHRA. With respect to infants (less than one year old), exposure to PCBs in
utero and via ingestion of breast milk are known exposure routes that pose risks to fetal '
development in the infant. Several ongoing studies are determining if it is possible to develop
quantitative relationships between fetal/infant PCB exposure and developmental effects.
Standard EPA default factors were used for angler body weight [e.g., 72 (kilograms (kgs) for an
adutlt].
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Fish Ingestion Ratg " S o : S e -

Several fish conSumptron surveys were’ used to evaluate fish mtake rates for both recreatronal .
and hrgh intake fish consumers. “Specific studies included: West(1989, 1993) conducted in - 73
Michigan; Fiore (1989) coniducted in Wiscorisin; ‘Hutchinson and Kraft conducted in Wisconsin
(1994). and Hutchinson (1999) conducted in ‘Wisconsin. The'RME fish ingestion rate was .-

determined to be 59 grams per-day. from the West studles while 81 grams was determrned for
high rntake fishes, using the findings from Hutchmson and Kraft (1994) - : :

Exposure Duration
Values of 30 years for Central Tendency Exposure (CTE) and 50 years for the'RME scenario-

were established based on EPA publlshed estrmates of the years persons llve in the Lower Fox
Rlver and Green Bay area

PCB Cookrnq Loss . . : - o e A E :
PCB losses during cooking were assumed to be 50° percent based on studles reported in the

literature. Potential PCB loss mechanisms include removing skinand fat; draining’ cookmg :
fluids from the fi sh and grilling to allow oil to drrp away from the f sh . . _ i

Probabiilistic Analysis : SR T T o o
In‘addition to the’ pornt estimate (i€, determmrstrc) analyses, a probabrlrstrc analysrs was: - ' ' ]
performed to provide a range of estimates of the cancer risks - and non-cancer health hazards '
associated with the fish ingestion pathway. ‘The probabilistic analysis- helps to-evaluate. ' P
variability'in exposure parameters (e.q., differerices within a population’s fish mgestron rates, £
number of years anglers are exposed, body weight, etc.) and uncertalnty {i.e., tack of complete o
knowledge about specific variables). The deterministic risk analyses using point estimates to

generate RME exposures and risks was found to compare favorably to findings from the -
probablllstlc approach

8.2. 4 Toxrcrty

The toxucrty assessment determines the types of adverse health effects assocrated with PCB
exposures and the relationship between the magnitude of exposure (dose) and severity of l
adverse effects (response). Potential health effects for PCBs include the risk of developing - . i
cancer over a lifetime. Other non-cancer health effects; such as changes in the normal: '
functions of organs within the body (e.g:, changes in the effectiveness of the immune system), -
are also associated with PCB exposure. "Some of the 209 PCB congeners are considered to be
structurally and mechanistically similar to dioxin and exert dioxin-like effects.

Sources of Toxicity Information. S . T o
‘The HHRA used the current consensus toxrcrty values for PCBs from- EPA’s lntegrated Rrsk
Information System (IRIS) in‘evaluating the cancer risk and non-cancer health effects:of PCBs
IRIS provides the primary database of chemical-specific toxicity information used in'Superfund
risk assessments. More recent toxicity data are provided in Appendix D of the BLRA. These
data do not change EPA’s use of IRIS values. -For the dioxin-like PCBs, the HHRA used toxicity
information for dioxin (2,3, 7 8- TCDD) provrded in EPA s 1997 Health Effects Assessment
Summary Tables.

Cancer | o - g; R -

EPA has determrned that PCBs cause cancer in animals and probably cause cancer in humans
(B2 classification or likely to cause cancer-in humans). EPA’s cancer slope factors (CSFs) for
PCBs represent plausible upper bound estimates, which means that EPA i is reasonably -

confident that the actual cancer risks will not exceed the estimated risks calculated using the
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CSFs For ﬁsh lngestlon the pathway determined to be of greatest concern, CSFs of 2 (mg/kg
day)"' and 1 (mg/kg-day)* were 'used for the RME and CT (average) exposure, respectwely

For dermal and inhalation exposures, a CSF of 2 (mg/kg-day)” was used with a dermal
absorption fractlon of 14 percent, consistent.with the IRIS.chemical file. .For inhalation, a CSF of
04 (mg/kg—day) was used. For the duoxm Ilke PCBs the CSF for 2.3, 7 8-TCDD of 150 000

‘(mg/kg-day) was used.

: Non Cancer Health Effects v ' ,
‘Serious non-cancer health effects have been observed in animals exposed to PCBs Studles of-
‘Rhesus monkeys exposed through ingéstion of PCBs (i.e., Aroclors 1016 and 1254) indicate a

--reduced ability to fight infection and reduced birth weight in offspnng exposed in utero. Studies

- of non-cancer healith effects, including neurobehavioral effects observed in children’ of mothers

who consume-PCB- centamlnated fish were summanzed in the baseline l'ISk assessment and-

‘are being evaluated by EPA as part-of the Agency’s IRIS process. The toxicity assessmentis -

an evaluation of the chronic (e.g., 7 years or more) adverse health effects from exposure to

PCBs. The chronic Reference Dose (RfD) represents an.estimate (with uncertainty spanning an
-order of magmtude or greater) of a daily exposure level for the human population, mcludmg ‘
'Asensmve populations (e.g., children), which is likely to be without an appreciable'risk of -
deleterous effects during a lifetime. Chemical exposures exceeding the RfD do not predlct -

spegcific disease. For the fish ingestion pathway, the oral RfD for Aroclor 1254 of 2'x- 10° mg/kg-
day was used for the RME and CT (average) exposures, because the congener analysis of fish -

- samples more closely resembled Aroclor 1254 rather than 1016 For the sediment and water.

ingestion pathways, the oral RfD for Aroclor 1016 of 7 x 10” mgikg- day was used because

“analyses of sediment and water samples most closely resemble Aroclor 1016. For the dermal

contact pathway, dermal RfDs were extrapolated from the oral RfD for Aroclor 1016.
8.2.5 Risk Characterization

This final step in the HHRA combines the exposure and toxicity information to provide a
quantitative-assessment of site risks. Exposures are evaluated based.on the potential risk for .
developing cancer and the potentlal for non-cancer health hazards.

8.2.6 Cancer RlSkS

Cancer risk is expressed as a probability. For example, a 10 cancer risk means a one in-
10,000 excess cancer risk, or an increased risk of an individual developing cancer of one in.
10,000 as-a result of exposure to site contaminants under the conditions used in the Exposure .
Assessment. Under Superfund, acceptable exposures RME cancer risk must be defined with:
the range of 10™ to 10°® (corresponding 1 to a one:in 10,000:to-a one in:1,000,000 excess cancer
risk). -Excess lifetime cancer risk is calculated from the following. equatlon

Risk = CDI x CSF
where: Risk = a unit less probability {e.g., 1 x 10 of an individual developing cancer)

CDI = Chronic Daily Intake averaged over 70 years (mg/kg-day)
CSF = Cancer Slope Factor, expressed as (mg/kg-day)‘1

At this Site, cancer risks to. the RME indiyidual associated with- mgestton of ﬁsh are above EPA's
generally acceptable levels, as shown below in Tables 5 and 6. In addition, -cancer risks to the
average (CT) individual associated with ingestion of fish are above EPA’s goal for protection.
Tables 5 and 6 belew summarize key.cancer risks from Tables.5:82 and 5-86 from.the Human ..
Health Risk Assessment for the Site.. Cancer risks from‘exposure to dioxin-like PCBs were -
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comparable to the cancer nsks from the non—dloxm-llke PCBs presented below for f sh

ingestion.

Tatﬁlés B

Cancer Risk from Fish Ingestion - Summary for OU'f = -

- Pathway

RME Cancer Risk

cT (Av;ara'b‘é) Cancer Risk

Recreational Angler
v cAlFish ..
Walleye *

ngh lntake (le Sub3|stence) Angler B R Sl
' : L . 72x10 (72m10000)

5.2 x 10 (5.2in.100 000)

] 15x10% (15|n10000)

2'2x 10° ('2"2m'1oo 0'00)'

AllFish 1.4 10“ (1 1in 10 000)
Wa 1 20x10 (20m 10000) :2iin
Table 6 . Cancer RlSk from FISh lngestron Summary for OU 2 )
| Pathway ’ RME"Cancér Ris‘k o CT (Average) Cancer Rrsk:
Recreatlonal Angler 1 L
‘Al Fish . . 49x 10“‘ (4.9in10,000) - 7.4%10° (7 4in 100 000)
Walleye . 16x10“ (1.6in 10, .000) .

High Intake (i. e., Subsustence Angler)
" ‘Al Fish
Walleye'

6:8 x 10 (6.8 in 10,000)

2.3x10™ (2.3 in 10,000) -

2.4x10° (241n 100 000)

11x10“‘(11m 10000)
35x10 (35|n 100, 000)

8.2. 7 Non-Cancer Health Hazards

The potentlal for non-cancer health effects is evaluated by companng an exposure level overa
specified time period (e.g., 7 years) with Reference Dose (RfD) derived for a similar exposure
period. An RfD represents a level that an individual may be exposed to that is not expected to
cause any deleterious effect. The ratio of exposure to toxicity is called a Hazard Quotient (HQ).
An HQ less than 1 indicates that a receptor’s dose of a single contaminant is less than the RfD,
and that toxic non-carcinogenic effects from that chemical are unlikely. A Hazard Index (HI)

represents the sum of the individual exposure levels for different chemicals and different media -
(e.g., fish, water, sediment) compared to their corresponding RfDs.(i.e., Hi is the sum of HQs for
an individual). The key. concept of a non-cancer Hl is that a threshold level (measured as an Hl
of 1) exists below 'which non-cancer health ‘effects are not expected to occur: Under the federal
Superfund program, EPA's-goal for protection for non-cancer health hazards- is an:Hl equal or-
less than 1 for the RME individual.

The HQ is calculated as follows:
Non-cancer HQ = CDl/RfD
where: CDI = Chronlc dally intake (mg/kg-day)
RfD = Reference dose (mg/kg-day)
CDt and RfD are expressed in the same units and represent the same exposure period (l e.,

chronlc)

At thls Slte all non=caricer RME hazard mdlces from the consumptlon of PCBs in f sh are above
EPA’'s generally acceptable levels as shown below (see also-Table 6). Risk:to children is
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particularly elevated. Tables 7 and 8 below summarize key non- cancer nsks from Tables 5- 84,
5-85, from the Human Health Risk Assessment for the Site. In addition, non-cancer hazard
indices to the average (CT) individual are above EPA’s. generally acceptable levels. -Non-cancer:
hazard indices for dioxin-like PCBs’ were not evaluated quantltatlvely due to EPA’s ongomg

evaluation of d1ox1n tox10|ty : : U

| | \ _ ',, o
Table7 _N_o_n-_Ca_ncer_Healt_h_ Hazard from Fish lngestiqn-;_Summary for OU 1
Pathway ~ |~ RMENon-CancerHt - - CT (Averag?“Non-Cancer
_’R’eéreétional A‘ngler»ﬁ-'»- IR ) » N - - :
~ AWFshC - - .- 20 | 5. .
' Walleye ' Yy 85 b e A
_High Intake (i.e., subsistence) Angler. N
All Fish ' 1 ' 27 _ T
Walleye 8 1 2
High Intake Recreaﬂonal Chlld ' ) ' _ N
AllFish - 47 RN 12
Walleye = - NN - 13 - .3
High Intake Subsnsténce Chlld B : Coe
All Fish’ I - e 1. 17
Walleye 7 ' 19 y 5
Table8 Non-Cancer Health Hazard from Flsh Ingestlon - Summary for OU 2
T ray | s NorGancermt | O et
Recreational Angler o 84 ‘ 21
High Intake (i.e., subsistence) Angler : 15 30

8.2.8 Probabilistic Analysis

In addition to the deterministic caiculations discussed above, EPA calculated risks for ingestion:
of fish in the Fox'River and Green Bay using a probabilistic analysis, consistent with EPA
guidance on probabilistic risk assessments (EPA, 1999). This analysis supports and’
complementsmthe pomt estlmates of nsks and hazard mdrces calculated m evaluatxens of
exposure 10 PCBs.i in f sh ;

Determlmstlc RME est«mates of risk and hazard index provided in the probablhstlc evaluatlon
are generally consistent within the 90™ to 95™ percentiles of the respective probability
distributions of risk and hazard indices. This is consistent with the interpretation provided by
EPA (EPA, 1999) of the RME as a plausnble high-end risk or hazard index for the exposed -
populatlon

Deterministic CTE estimates of risk and hazard index are generally close to the means of
probability distributions of risk and hazardiindex. This is consistent with the interpretation of the
CTE as the average risk or hazard index for the exposed population.

Page 27 of 97



Fox R:ver and Green Bay ROD for ou1 and OU 2

8 2 9 Uncertamty

'The process ‘of ev'aluatrng human health cancer: nsks and non- cancer hazard mdrces lnvolves
‘multiple steps: ‘Inhérent in-eachrstep of the process are:uncertainties that ultimately affect the
final cancer risks and non-cancer hazard indices. Important sources of: uncertamty in the HHRA
are discussed below: -

‘action dccurs were usedin the HHRA calculatrons WDNR-minimized this uncertarnty to the'
extent possrble by developing a bioaccumulation:mode! specifically for the Fox River Fox Rrver
and Green Bay (i.e., “FRFOOD" and “GBFOOD", respectively), cahbratlng the model to the

extensive database for the Fox River and Green Bay. Addrtronally the model was revised based

on a.peer review sponsored by the Fox River Group. Based on the model calibratioi (i.6., the

' ablhty of the fish bioaccumulation model t6. capture the historical observed lipid- normairzed PCB ”

measurements in fish), and the feedback received from the peer review, the model. uncertamty

is not sufficient to change the ‘overall conclusion of the HHRA that cancer risks: and non -cancer’

hazard mdlces due to ingestion of fish are above acceptable levels.

. Yime Trends .

- Although concentratrons in fish may be decreasing over trme for some f sh specres in OU 1 and |

OU 2 these trends were not consistent with' all species. In addition, trends in the surficial -
sediment layer are not consistent and concentrations in deeper sedimerits are not decreasmg

‘Additionally, events that may scour sedrments may cause dechmng trends currently observed to

either slow or reverse.

Fish Inqestron Rate
This uncertainty in the fish ingestion rate was: mmrmrzed by relyingon a number of surveys
These included Michigan angler surveys for recreational anglers by West etal., 1989 and 1993,
and a Wisconsin angler survey by Fiore, 1989. For high intake fish consumers, surveys by’
West et al., 1993, Peterson, 1994 and Hutchison and Kraft, 1994, Hutchison, 1994, and
_Hutchison, 1999 were also considered. In addition, the sensmvrty/uncertarnty analysis . -
conducted for the probabilistic analysis showed that, despite the use of different fish, the overall
conclusion of the HHRA -- that cancer risks and non-cancer hazard indices ‘due to ingestion of
fish are above levels of concern, essentially remains the same.

PCB Toxrcrty
EPA describes the uncertalnty in the cancer toxicity values as extendrng in both directions (| e.,

contributing to possible underestimation or overestimation of cancer slope factors (CSF)).
However, the CSFs were developed to represent plausrble upper bound estimates, which -

means that EPA is reasonably confident that the actual cancer risk will not exceed the estimated .

risk calculated using the CSF. The CSFs used in the HHRA were externally peer reviewed and
supported by the panel of expert scientists and are the most current values recommended by
EPA in IRIS.- Non-cancer toxicity values also have uncertainty. The current oral RfDs for
Aroclor 1016 and 1254, which were used in the HHRA, have uncertainty factors of 100 and 300,
respectively in order to provide for protection of public health. The RfD for Aroclor 1016 was™
externally peer-reviewed and supported by the panel of scientists. The RfD for Aroclor 1254
was developed using the same methodology as Aroclor 1016 and was internally peer-revrewed
Since these RfDs were developed, a number of recent national and international studies have
reported possible associations between developmental and neurotoxic effects in children from
prenatal or postnatal exposures to pPCBs? “In light of these new studies, the current RfDs are
currently being evaluated as part of the IRIS process. It would be inappropriate to prejudge the
results of the IRIS evaluation at this time.
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PCB Bodv Burden

_The fact that any prewous exposures (etther background or past consumptlon of PCB—

contamrnated fish) may still be.reflected in-an individual ' s body burden today.is an. addltlonal
source of uncertainty and may result in-an underestrmate of,non-cancer hazard mdrces and
cancer risks. -

PCB Bioaccumulation Modeling

- The. use of a bioaccumulation: model to generate estlmatrons of future concentratrons of PCBs in

fi sh if no action occurs were used in the HHRA calculations. WDNR minimized this uncertainty
to.the extent possible by developing a bioaccumulation model specifically for the Fox.River and
Green Bay (i.e., FRFOOD and GBFOOD, respectively), calibrating the model to.the extensive:

- database for the Fox River and Green.Bay. Additionally the model was-revised: based on a- peer

review sponsored by the Fox River Group. Based on the model calibration. (r e., the ablllty of the .
fish bioaccumulation:mode}to capture the historical observed: lipid- -normalized PCB ’
measurements in fish), and the feedback received:from the peer review, the. model uncertalnty
is;not suﬂ' cient to change the overall conclusion of the HHRA that cancer risks: and non-cancer

hazard indices due to lngestlon of fish are above. acceptable Ievels

8.3 Ecolog|cal Risk Assessment

‘The Lower Fox.River and Green:Bay provide habitat function for a variety of invertebrates, fish,

birds, and mammals that inhabit.or use this watershed for foraging, reproducing, rearing young
and other life..cycle requirements. ‘The Lower Fox River basin and Green -Bay varies.
considerably-in its potential to provide and support different kinds of wildlife habitat-and this
variability affects the wildlife diversity and populations. The BLRA focuses primarily on-aquatic,

or aquatic-dependent species. Aquatic habitats within the area are wetland (e.g., Lower Fox
River and. Southern Green Bay), and riverine (e.g.; Lower Fox River).

The significant groups of wrldhfe found within these habltats mclude the following:

‘. Both pelaglc and benthlc aquatlc mvertebrate specres form the primary prey in the food
webs of the River-and Bay. Species of oligochaetes and chironomids:(e.g., worms and
midges) are typically most abundant and are found-throughout the Lower Fox River and
Green Bay. Amphipods, crayfish, snails, and mussels are also present in the River and
Bay. Zebra mussels, an exotic species, are present throughout Green Bay and the
River. . _ ,

"= Fish of the region'include salmon/tr‘out 'gam"e' fi sh, tncluding walleye, )r'ellow perch, 'and
northern pike; and pelagic and benthic non-game fish. A discussion of the signifi cant
fish species within the study area is presénted later i ln this 'section.- "

= Birds-of the region-include raptors; gulls/terns, diving-birds, migratory waterfowl _
passerines, shorebirds, and wading birds. A listing of the significant bird species within
the study area is presented later in this sectlon These animals are found nesting,.
feeding, and living in:both terrestrial and aquatic habitat environments.

“a Mammals of the region include large and small.game animals that generally live in open
or wooded habitat, as well as fur-bearing animals that may foragé or live within or near
aquatic environments. The small and large game animals include rabbits, squirrels, and
deer. The fur-bearing animals include beaver, red fox, mink, raccoon, muskrat, and.
otter. Additionally, bats feed on tnseots in the vicinity of Lake Winnebago and near the
communities along the Fox River. Few of the mammals will be discussed in detail wuthln
this document. Mink are the principal specres dlscussed in the BLRA
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= Reptiles and amphrbrans including snakes, turtles frogs, and toads‘a i ?‘present
region (Exponent 1998y~ Typlcaﬂy, the‘frogs and turtles’ confine thémselves to-
- “wetland and near-shoré areas while-several snake $pecies aid toads are found ln-.,. o
 association with-both terrestrial-and aquatic:habitats: -Frogs-and toads- that dwell rn
wetlands or near shore areas are fed upon by wading birds of the region.

Through the mid-1970s the population levels of fi sh species, suchas. walleye and perch, were

- low within the Lower Fox River and souttiémn Green: Bay ecosystems. ‘Contaminants, along: wrth-

low'dissolved oxygen (DO) ‘conditions brought about by iincontrolled and untreated wastewater
duriiped into the River, were believed to be a contrrbutrng factor causing low populatron Ievels
Principal species fotind wrthm the system were those that could tolerate these condrtrons

especrally bullhead and carp

With the mstltutron of’ water qualrty controls in: the mld 19705 contammants and DO oondrtlons
improved.- The WDNR undertook a program to reintroduce: walleye into the River: and Bay
through & stocking program beginning in4973; That program was: very successful elf-
sustaining populations of walleye now exist within the River'and Bay: Recent electro-fi shmg

" catch data for walleye from De Pere dam to the mouth of the Lower Fox Rrver are shown on

Frgure 2-15 of the BLRA.

In addition.to walleye, a number of other species were reestablished in the Lower Fox-Riverand -

Green Bay, including-white and.yellow perch, alewife, shad, bass, and other species. ;Historica”l
anecdotal data from the Oneida tribe and more recent creel survey data from the- WDNR:
indicate that Duck Creek and Suamico tributaries to southern Green Bay were used by
numerous fish specres (Nelson, 1998)

'The WDNR has completed extensrve f sh surveys in the Lower Fox Rlver and mner Green Bay

However, due to the numerous factors that may effect fish populations, simply reviewing and
comparing the population survey results from various years is not valid. Year-to-year fish. .. *
populations do not necessarily indicate whether conditions within the River/Bay are degraded or
improving because other environmental, physical, or biological factors may be impacting select
fish species at any given time. Selected fish surveys for the Lower Fox River have been
reviewed to provide data on the types of fish present within the system at given points in time.
However, noin-depth analysis of whether these population.surveys indicate declining or
improving conditions is included. No Green Bay fish surveys-are included in this discussion.
Rather, the personal observations from WDNR and MDNR personnel familiar with both the
commercial and sport fisheries of Green Bay are used.

8.3.1 ‘Screening Ecologioat Risk AsseSSmen‘t-

The Screening Ecological Risk-Assessment (SERA) for the' Lower Fox River and Green Bay v
focused on the potential for ecological risks associated with chemicals in sediments, surface’
waters, and biota. The SERA was conducted using conservative exposure and effects
scenarios in an effort to identify which of the over 300 contaminants previously identified
potentially posed risks to ecological receptors Data from 16 separate comprehensive studies
conducted on the Fox River and Green Bay by state, federal, university, arid private parties
were used to assess risk. The objective of the screening was to identify.a smaller list of
contaminants that woutd be carried through to the baseline risk assessment.

As defined in the Superfund Risk Assessfnent Gurdance (EPA, 1997a) followmg the completion
of the SERA, a Scientific Management Decision Point (SMDP) was necessary to review the
results of the SERA. The technical team of risk managers and risk assessors, collectively
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referred to as the Blologlcal Techmcal Assistance. Group- (BTAG) were assembled durlng the '
SERA process to specrﬂcally address SMDPs and provide techmcal review. -

The SMDP ‘was formahzed in‘a-memo from WDNR dated August 3 1998 (Appendnx A RA)
The memo identified and justified which chemicals should be, carried forward into the.RA, based’
on the potential for either human health or ecological risk. Of the 75 chemicals that were abovev
screening level risk criteria, only those with the most potential for adverse risk were carried .
forward as BLRA contaminants of potential concern (COPCs). -

'The retalned COPCs include: PCBs (expressed as total and PCB coplanar.congeners), dloxm. _
and furan congeners; DDT and its metabolites DDE, and DDD, dieldrin, arsenic, lead, and .. - .
‘mercury. - Sediment HQs were greatest for. PCBs based on both human heath and ecological-
nsk-based screemng levels ' : S

8.3. 2 Baselme Ecologlcal Rrsk Assessment

The overall ecologlcal goals of the Basellne RlSk Assessment (BLRA) for the Lower Fox Rlver
-and . Green Bay were to :

. Examrne how the contamrnants of potentral concern (COPCs) camed forward from the
Screening Level Risk Assessment (SLRA) (RETEC, 1998b) move from the sediment
- and water into ecological receptors within the Lower Fox River and Green Bay

L Quantlfy the current (or basehne) ecologlcal nsk assocrated wrth the COPCs

. Drstmgursh those COPCs which pose the greatest potent|al for risk to the envrronment_'_"
and should be carried forward as contaminants of concern (COCs) in the FS.

. Determlne which’ exposure pathways lead to the greatest risks.

e Support the selection of a remedy, which eliminates, reduces and/or controls identif ed
risks by calculating sediment quality thresholds (SQTs).

Consistent with Superfund policy and guidance, the BLRA is a baseline risk assessment and; -
therefore, assumes no actions (remediation) to control or mitigate hazardous substance
releases. The following discussion summarizes the BLRA with respect to the four basic steps of
the Superfund Ecological Risk Assessment process: 1) Problem Formuilation, 2) Exposure
Assessment 3) Effects Assessment and 4) Risk Characterization.

Problem Formula.tlo-n

Chemicals of Concern

PCBs were carried forward in the BLRA as the primary COPC because SLRA-calculated
sediment hazard quotients (HQs) ranged from 1,514 to 5,872, generally several orders.of
magmtude greater than HQs for other COPCs. Although 2,3,7,8-TCDD is the most toxic dioxin
congener, all structurally related dioxin and furan congeners were evaluated for toxicity based -
on the toxicity equivalency method, further described in Section 6.3.2 of the BL:RA. The dioxin
and furan congeners that will be evaluated are those that have been megsured in Site medla
and those:that have toxic equivalency factors (TEFs). The only PCB congeners that were
evaluated for dioxin-like toxicity are those that most structurally resemble dioxin and have the

- greatest potential for bioaccumulation: congeners 77,81, 105, 118, 126, and 169, as further
discussed in Section 6.3.3 of the BLRA.

Page 31 of 97



"Fox R/ver and-Green Bay ROD for OU- 1 and-OU 2 -

The electromc Fox River Database (FRDB) currently contains mors than 500, 1000 records
representing contaminant data fromisediment,-water, and tissue data. Total PCBs are the' most
- frequently found analyte in the database. 1989 was used as a cut-off date for inclusion of data -

for the evaluation of risk for several reasons: 1) the contribution of these data towards' assessing

risk'was considered to-be:less: advantageous than the greater accuracy obtained by evaluatrng
risk based on more ctirrent data; 2)no data collected prior to-1989 were:validated,’ ‘and 3) -
although data collected in 1989 wére not validated, the total number of samples collected in' thrs
yearis more than 30 percent of all samples. collected : B

.Complete Exposure PathwaL S : - R o :
Currently, the principal source for COPCs is the contamlnated sedrment deposrts found
throughout the system:: The pnncrpal transport mechanismis sediment resuspension, wrth
transport occurring by downstream currents in the Lower Fox River, and by. discrete. ;
resuspension transport and deposition events within Green Bay (WDNR, 1998b, 1998c) The
fate of these contaminants, following their release into the water column, depends onithe
chemical properties of the contaminant, abiotic factors within the recelvmg environment (e.g. "
organic carbon in-sediments, pH; surface water hardness), and intéraction with the biotic o
environment. This interaction can result in degradatlon transformation, or bioconcentration of -
the contaminant. The fate of a contaminant is not fixed, and the degree of- contamman_t :
exchange between surface water sedlment sedlment pore water and biota vanes

Aquatic organisms can be exposed tor COPCs through the water column through mgestlng
sediments, and through consumption of contaminated prey. Water column organisms are
exposed to dissolved and partlculate -based COPCs through respiration, ingestion and direct
contact. Benthic invertebrates are exposed through direct contact and ingestion of
contaminated sediments. -Benthic fish, carnivorous birds. and carnivorous mammals: can
incidentally ingest sediments during feeding on prey. species. All of the COPCs have the
potential to biomagnify up the food chain except for lead and arsenic, which-can bioconcentrate.
Therefore, benthic invertebrates, fish, birds and mammals are all exposed to COPCs, by
consuming contaminated food. : :

PCBs in the environment are stable and persistent; cycling rather than degradation represents
the predominant fate. PCBs are highly lipophilic and, therefore, more readily bind to sediments
or‘accumulate in tissues rather than‘remain in the water column. Aquatic organisms‘can be -
exposed to PCBs through the water column, through ingesting sediments, and through - -
consuming prey. For invertebrates, both aquatic and benthic, exposure to PCBs through -
contact with the water column or pore water contributes significantly to the total body burden of
-total PCBs. For most species, however, particularly those at high trophiclevels, prey -
consumption is likely the primary route of exposure. Biological uptake of PCBs by aquatic
organisms appears to be species-specific. Rates of accumulation vary depending.on species,
age, sex, and size. Generally; when equal!y expOsed ﬁsh accumulate two to'three times more:
PCBs than aquatrc mvertebrates : : :

Bloaccumulatlon of non-polar.organic compounds occurs as a result of uptake by a receptor
followed by partitioning of the compounds-into the receptor’s organic carbon compartment-the
lipids. Once chemicals are accumulated within an organism’s lipid fraction, biomagnification
may occur when ofganisims at lower trophic levels are preyed upon by receptors higher in the
food chain. The net result is an aggregate increase m tlssue body burdens of the chemicals at
higher trophic levels. . :
Animals and plants living in or near the River, such as invertebrates, fish, amphibians, and
water-dependent reptiles, birds, and mammals, are or can be exposed to PCBs directly and/or
indirectly through the food chain. Ecological exposure to PCBs is primarily an issue of .

bioaccumulation through the food chain rather than direct toxicity, because PCBs bioaccumulate -
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in the envrronment by bloconcentratlng (i.e., belng absorbed from water and accumulated in
tissue to levels greater than those found.in surroundrng water) and blomagmfymg (ies. -
increasing-in.tissue concentratlons as’ they go up. the food chain through two or more trophrc, N
levels). As:a result, the- -ecologrcal risk assessment emphasrzes indirect: exposure atvarious’
levels -of the food chain to-address PCB related nsks at hlgher trophlc levels The ecologlcal o
conceptual model is provrded in thure 3 ‘ : ’

Assessment Endgomts
Approprlate selection.and definition of assessment endpomts whrch focus the nsk assessment

design and analysis, are critical to the utlhty of risk assessment. Itis not practlcal nor. possrble :
to directly evaluate risks to all of the individual components of the ecosysteni at the Site.
Assessment endpoints were selected for the risk assessment based on particular compo_nents
of the ecosystem that could be adversely affected by the contaminants present. Eight. ,’
assessment endpomts were developed to evaluate the risk of contaminants in. thé:Lower. Fox L
River and Green Bay. They.include the functlonlng of water- ‘column and benthrc invertebrate _
populations, benthic and pelagic fi sh survival and reproductlon insectivorous, ptscrvorous and
carniverous bird survival and reproduction, and piscivorous mammal survuval and reproductron .
By evaluating and protecting these assessment endpomts it IS assumed that thls ecosystem as
a whole would also be protected : :

Concegtual Model

The biological conceptual model |dent|f ies. where contammant lnteractlons with btota can occur ,
describes the uptake.of Site contaminants into the. blologlcal system (in this.case, the water and
sediménts of the Lower Fox River and, Green Bay), and dlagrams key receptor contaminant
exposure pathways. Due to the large area being assessed for risk, more than one conceptual _
model was necessary. The Lower Fox River, from the mouth of Lake Wlnnebago totheDe
Peré dam, was evaluated using the same conceptual model (Figure 3). N

Measurement Endpomts

Risk questions are assessed using measurement endpomts Types of measurement endpomts-
used.in the risk assessment process fall generally into four. categorles 1) comparison of
estimated or measured exposure levels of COPCs. to levels known to cause adverse effects 2)
bioassay testing of site and reference media, 3) in-situ. toxicity testing of Site and reference

‘media, and 4) comparison of observed effects on-site with those observed at a reference site.

Measurement endpoints selected for assessment endpomt evaluation in this risk assessment »
consistently fell in to the first category of measurement endpoints and are, presented in Table 6-
2 from-BLRA. Only existing data were evaluated as part of this assessment. As such, the.
measurement endpoints were fashioned. around the existing data. Where the data did not
already exist to fulfill the measurement endpoint, it was modeled based on the exrstmg data

Expo_sure .Ass._essment

The exposure assessment includes a quantitative evaluation of contaminant release, migration,
and fate; characterization of exposure parameters; and measurement or estimation of exposure:
point concentrations. Complete exposure pathways and exposure parameters (e.g., body
weight, prey ingestion rate, home range) used to calculate the concentrations or dietary doses .
to which the receptors of concern may be exposed were obtained from EPA references, the. .
scientific literature and directly from researchers. In the FRDB, data were generally lacking for
piscivorous and carnivorous birds, and no data were available for piscivorous mammals,
therefore, ecological modeling was used t&estimate COPC exposure to these receptors.
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Desc J;tlon of Groups of. Kev SDecres ' e S
Invertebrate communities constitiite a- vast portlon of the basis of the food chain in- aquattc
-ecosystems Srnce invertebrates | process organlc matenal and are’ prey ‘items for other: -
invertebrates, fish, and birds; they are important innut fient and’ enérgy transfer in an aquatic-
ecosystem Alterations in invertebrate functions may’ consequently affect nutrient and energy
transfer, and bird and fish populations. Also, COPCs in invertebrates ' may be passed along -
through the food chain. Therefore, upper trophic levels can be affected not only by reduced
prey abundance, but also by trophic transfer of accumulated contaminants'in invertebrate prey..

Examples of |mportant benthic mvertebrates in the Lower Fox Rlver system lnclude chlronom|ds‘

(eg., mldges) and ollgochaetes (e g segmented worms)

Fish have many roles in the aquatlc ecosystem mcludmg the transfer of nutnents and energy,
and are prey for mammals brrds and predatory fish.- In fact, ‘several predators rely'solely, or
prirmarily, on i sh for survival. Fish typically constitute a Iarge proportlon of the biomassin

aquatic systems Addltlonally, fish have social-and economic value; lmpalred fish' communities .

would adversely affect ‘commercial and” fecréational fi shlng ‘Benthic fish-are’ those fish'that: lrve

iin contact with and forage for food directly in the sedrments As such; they represent-a ‘unique- -

exposure pathway because of their’ foraging behavior (i.e:, high exposure to sediménts) and’

. prey items (i.e., predominately benthic invertebrates). Examples of benthic fish in' the Lower -
Fox River lnclude carp, catfish, and bullhead. Pelagial fish are those species that live and feed
principally in the water column (as opposed to being in direct contact with sediment). Pelaglal '
fish represent many trophic levels with’ prey itertis predomlnately in the water column (e.g.;”
zooplankton and other fish). Examples of important pelagial fish in the Lower Fox River' rnclude
shiners, shad, aleWIfe perch and wélleye. Pelagial fish importanit to Green Bay include the"
same specres as are found in the Rlver |n addition to |ake trout and other salmonlds in the
upper Bay.

Bird populations, in general, present one of the most significant biological components of the
River/Bay system and occupy several trophic levels. Given the potential for some contaminants
to biomagnify, birds, as upper trophic level receptors, may concentrate, and be affected ‘by, .
contaminants in‘their tissues toa greater degreé than lower trophic level species. “In addition to
their ecologlcal importance, birds are socially valued because of recreatlonal activities and
aquatic aesthetics. Insectivorous birds rely predomlnately on'insects (e.g., benthic
lnvertebrates) for food. Examples of insectivorous birds in the Lower Fox River and Gréen Bay
region include swallows and blackbirds. 'Piscivorous birds rely primarily on fish for food: Of the
bird populatlons present at the Site, piscivorous birds represent a high trophic level and;
therefore, are more at risk than insectivores from ¢ontaminants transferred through the food -
chain. Examples of piscivorous birds on the Lower Fox River and Green Bay include
cormorants and terns. Carnivorous birds were selected for evaluation because of their diverse
forage, which can include consumption of fish, piscivorous birds, or even small mammals.
Examples of carnivorous birds on the Lower Fox River and Green Bay include eaglés; osprey,
and other raptors

Plscworous mammals represent the upper trophic level of the riverine corridor ecosystem and,
therefore, are potentlally highly exposed to contaminants that bioaccumulate or biomagnify.
Piscivorous mammals rely primarily on fish as food, but may also.consumeé amphibians,
invertebrates, crayfish, clams, and mussels. The foraging behavior of these mammals -
represents a pathway through which energy is transferred from the aquatic to terrestrial
ecosystem. Mink are prscrvorous mammals found in the Lower Fox River and Green Bay area.
A number of different animals have been or are currently on the Wisconsin, Mlchlgan or
Federal Endangered and Threatened Species lists. Listed animals which have historically been
found in the vicinity of the Lower Fox River or Green Bay include: osprey, common tern,
Forsters tern, Caspian tern, and great egret (Matteson et al., 1998). The osprey, common tern,
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and Forsters tern have nested along the Lower Fox River as-well as at upstream Iocatlons in
Lake Winnebago, Little Lake Butte des Morts, and Lake Poygan. Osprey have been sighted
near Kaukauna and have attempted to nest in the vicinity of Combined locks, while terns have
been observed farther- upstream. Additionally, Caspian tern and great egret have nested on
some of the islands located in-Green Bay. Very few nesting pairs have been observed over the

past few years and recovery of these. populatlons is slow (Matteson et al., 1998).

In addition to these birds, the WDNR reported a bed of clams or mussels, which.may be -
threatéened. The sediment bed, which these clams/mussels inhabit, is approximately 6 meters™
(20 feet) wide and 30.5 meters (100 feet) long and is:located near the mouth of Mud Creek in
the Lower Fox River (Szymanski, 1998, 2000). - _

As mentioned above, populations of both eagles and the double crested cormorants have _
recovered to the point where both birds have been removed from the Wisconsin endangered
species list. Other populations, specifically, wild mink and otter, have been found'to be -
declining around the Lower Fox River and Green Bay, yet they: are not currently listed by state
or federal agencies. The endangered and threatened fish and blrds of the region were listed on

: Tables'2-11 and 2-12 of the BLRA. The endangered arid threatened mammals of the region are

listed in Table 2-14 of the BLRA.
Derivation of Exposure Point Concentrations

All COPCs '

Tables 9 through 13 show the exposure poirit concentrations for chemicals where risk was
indicated. For calculation of exposure values, one-half of the sample quantttatnon limit was used
for undetected values (EPA, 1991b). The 95 percent UCL of the ‘mean is the value that-a mean,
calculated repeatedly from subsamples of the data population; will: ot exceed 95 percent of the -
time. Therefore, there is a 95 percent probability that the true mean of the population does not
exceed the 95 percent UCL. The 95 percent UCL was calculated from the sample values
depending on whether the data were normally, log-normally, or not normally distributed. When
the data distribution fit neither a normal nor log-normal distribution pattern, the 95 percent UCL
selected was the greater of the two calculated 95 percent UCLs (normal and log-normal). In-
cases where data was limited, or where the variability in'the data was high, the calculated 95
percent UCL can exceed the maximum detected concentration. The RME is defined as the
lesser of the calculated 95 percent UCL, or the maximum detected value.

As an estimate of rlsk both the arithmetic mean concentration and the RME concentration are

- used as exposure point concentrations. The RME is an estimate of the highest average

exposure expected to occurata Site. The mtent of the RME is to provude an estimate of
exposure that is.abave.average; yet still within the range.of mostexposures. The RME thus
provides a degree of protectlveness that encompasses the individual receptors. that. have a
higher likelihood of exposure.
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Fox River and Green Bay ROD forOUTandQU2
PCB-Specific Exposure Point Concentrations

Water '
Filtered and. partrculate concentratlons of PCBs were detected i in all Rrver reaches and Green '
Bay zones and theése concentrations were summed to estrmated total water concentratrons of .
total PCBs. Estimated mean, 95 percent UCL, and maximum total PCB concentrations in water -
are presented on Figure 6- 6 of the BLRA. Estimated mean total PCB concentrations were
greatest in Green Bay Zone 1 (60.9 pg/L) and represented an‘increase of 2.2 times over the

- estlmated mean total PCB concentratrons in Lrttte Lake Butte des Morts 276 ngL)

Total PCBs were detected frequently in all River reaches and Green Bay zones. Measured
concentrations are reported in three different: ways: non-rnterpolated interpolated (lg), and
interpolated () for all of the River reaches ‘but, as discussed in Section 6.4.1-of the BLRA, lo
concentrations are not’ presented forzones 2, 3A; 3B, or 4 of Greén Bay. n contrast to metals :
PCB concentrations generally decreased moving down the River and into the Bay. The: mean
total PCB concentration ranged from 82.9 pglkg (Green Bay Zone 4) to 10,724 ug/kg (Little -
Lake Butte des Morts). Mean, 95 percent UCL, and maxrmum concentratxons of PCBs are

presented on Figure 6-8 of the BLRA.

. Fish

Total PCBs were detected frequently in all River reaches and Green Bay zones. The range of
detection frequency was 85 to 100 percent The meantctal PCB' concentratlon ranged from
79.8 pg/kg (yellow perch from Green Bay Zone 4)to 6,637 pg/kg (carp from Green Bay zones 1
and 2). Mean, 95 percent UCL and maximum total PCB concentrations in yellow perch, carp, N
and walleye are presented on Figure 6-11 of the BLRA. Mean; 95 percent UCL, and maximum’
total PCB concentrations in forage fish species (gizzard shad, alewrfe shrner specres and
ralnbow smelt) are. presented on Frgure 6- 12 of the BLRA. :

Birds . ' ‘

Where they were analyzed, total PCBs were detected at a frequency of 100 percent except for
Green Bay Zone 3B where they were detected at a frequency of 95 percent. The'mean total -
PCB concentration ranged from 2,135 pg/kg (whole tree swallow from Little Lake Butte des. .
Morts) to 11,026 pg/kg (whole double-crested cormorants from Green Bay Zone 2). Measured
total PCB concentrations in birds are presented on Figure 6-15 of the BLRA. As indicated by .
this figure, the area where the most bird species were sampled was Green Bay Zone 2. Thrs ‘
area also contained the hlghest concentrations of total PCBS found in double- crested
cormorants.

Mammals ‘ '

LLBdM: The-mean estrmated exposure concentration fortotal PCBs (N) total PCBs (Io) and
total PCBs (I4) were 435, 397, and 400 ug/kg-BW/day, respectively. ~ =

Appleton-LR: The mean estimated exposure concentration for total PCBs (N), total PCBs (lo)
and total PCBs (13) were 527, 494, and 501 pg/kg-BW/day, respectively.

. Summary of Field Studies .

Within the Lower Fox River and Green Bay system, there have been numerous field studies’ on
a variety of different species. Many of the species studied were also evaluated in the BLRA as
receptor species that represented the assessment endpoints in the BLRA. While not specifically
included in the risk characterization, the §tudies are presented in BLRA Section 6.5.4 to provrde
the risk managers with an integrated tool for decision-making.
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- " FoXRivérand Green Bay ROD for OU 1and OU 2_
Effects AsseSSment’ ‘

Toxic effects-of all COPCs were evaluated in the BLERA! Section 6.3 of the BLRA .~

provides details of the effects of all the ‘COPCs on the assessment endpomts The rest _7 :

of the dlscussron below focuses on effects of PCBs only

PCBs have been shown to cause lethal and sub-lethal reproductlve developmental
immunological and blochemrcal effects The risk assessment limited its focus to adverse

impacts on survival, growth and reproduction. The ecological effects assessment mcludes
literature reviews, field studies and toxicity tests that correlate concentrations of PCBs to effects :
on ecological receptors. Toxic equlvalency factors, based on the toxicity: of dioxin, have s been”
developed for the dioxin-like PCB congeners. The effects. of PCBs o T '
wildlife have been extensrvely documented.. PCB- indiuced reproductl dairmm
demonstrated for several fish.species (Mac; 1988; Ankley et al., 1991; Walker and Pete
1991; Walker et al., 1991a, 1991b; Williams and Giesy, 1992), a number of msectlvorous ar
piscivorous birds (Kublak et al., 1989; Gilbertson et al., 1991; Tillitt ef al., 1992) and mink ...
(Aulerich et al., 1973, Aulerich and.Ringer, 1977, Bleavins et aI 1980 Wren 1991 Gresy_ ,tal
1994c; Heaton etal, 1995a 1995b; Tillitt et al., 1996). : . o

Derivation of TRVs

In order to derive toxucrty reference values (TRVs) a comprehensnve hterature search was
performed for all. COPCs. A vanety of databases were searched for literature references . .
containing toxicological mformation ‘Sorie of these hterature sources mcluded Brologrcal e
Abstracts, Applied. Ecology Abstracts Chemlcal Abstract: Servrces Medlme Toxli
ENVIROLINE, Current Contents, Integrated Risk Information’ System (lRlS) ‘the Aquatlc
Information Retrieval Database (AQUIRE) maintained by the EPA, and.the Env:ronmental
Residue Effects Database (ERED) maintained by the EPA and U.S. Army Corps of Engineers.
The TRVSs selected for this assessment were discussed with and agreed upon by BTAG |
members. Importantly, the consensus on the TRVs are for site-specific use only and are not
intended to be used at other sites (Table 6-5 of the BLRA)

TRVs were used to estimate the potentlal for ecologlcal nsk at the Slte The selected TRVs v
were either Lowest Observed Adverse Effects Levels (LOAELS) and/or No Observed Adverse _
Effects Levels (NOAELs) from laboratory and/or field based studies. reported in the scientific’
literature. LOAELs are the lowest values at which adverse effects have been observed and
NOAELSs are the highest values at which adverse effects were not observed. »

The PCB and dioxin-like PCB congener TRVs for fish, birds and mammals are based on effects
on survival, growth, and reproduction of fish.and wildlife species in the Fox River. Reproductlve
effects (e.g., egg maturation, egg hatchabllrty and survival. of ;uvenlles) were generally the most :
sensitive endpoints for anlmals exposed to PCBs. L

Risk Characterization
'Hazard Quotient Calculations A
Risk characterization for each assessment endpomt was based upon the calculated HQs and
as available, population or field study data. Hazard quotients calculated based on literature
values, provide one line of evidence for characterizing ecological effects Field studies were
evaluated, where appropriate, as-a supplement to the risk evaluatlon partlcularly when the .
contamination has a hlstoncal basis (EPA, 1994b, 1997a). '
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Fox River and Green Bay ROD for OU 1 and OU 2

While HQs and other lines of evidence (i.e., field studies and other data types) cannot be
quantitatively combined, each can inform nsk managerson the presence of risk-and how these

. risks may be reduced. Therefore, this risk characterization process did not result in the

distillation of a single conclusive statement regarding overall risk to each assessment endpomt

- Consideration of the magnitude of uncertainty, discussed in Section 6.6 of the BLRA, is also a

key component of the risk mterpretatron process.

For this risk assessment it was agreed by BTAG that degree of risk would be determined based
on three categones “no” risk was concluded when both the NOAEC and LOAEC HQs

~ evaluated were léss than 1.0, “potential” risk was concluded when the NOAEC HQ exceeded ’

1.0 but the LOAEC HQ was less than 1.0, and risk (“yes”) was concluded when both the -
NOAEC and LOAEC HQs evaluated-were greater than 1.0.. When constituents were analyzed
but not detected, it was concluded that no nsk existed.

OU 1 - Little Lake Butte des Morts Summary. In summary, the resulits suggest that only
measured or estimated concentrations of fotal PCBs are at sufficient levels to cause risk to
benthic invertebrates, and piscivorous mammals. Potential risks from total PCBs are lndlcated
for water column invertebrates, benthic and pelagic fish, and insectivorous, piscivorous, and.
carnivorous birds. Measured or estimated concentrations of mercury are found to be at

“sufficient concentrations to cause or potentially cause risk to water column and benthic

invertebrates, and piscivorous birds. Concentrations of 2,3,7,8-TCDD, DDD, and DDT are only
sufficient to be of risk to benthic invertebrates. Sediment concentrations of elevated PCBs are
wrdespread and persistent throughout the reach. Concentrations of arsenic, dieldrin, and all
o,p'- isomers of DDT and its metabolites are not found to pose risk to any assessment endpomt;

ou2- Appleton to Little Rapids Summary. In summary. the resuls taken i in total suggest
that measured or estimated concentrations of total PCBs are at sufficient levels to cause risk to
benthic invertebrates, carnivorous birds, and piscivorous mammals. Potential risks are
indicated for all other receptors except insectivorous birds, for which there . are no data.
Measured or estimated concentrations of mercury were found to be at sufficient concentrations
to cause risk to benthic invertebrates, piscivorous birds, and carnivorous birds.. Concentrations
of lead are only of risk to benthic invertebrates. Concentrations of all chlorinated pesticides are
not found to pose risk to any assessment endpoint. Surface sediment concentrations of
elevated PCBs indicate reach-wide effects, but are likely limited to specific deposits.

Major Findings »
A summary of the risk to each assessment endponnt in each reach -and zone is presented in

Table 6-134 of the BLRA. OU 1 and OU 2 are discussed below and summarized in Table 14.
Risk assessment summaries will be provided for OU 3, OU 4 and OU 5 in subsequent RODs.

The principle findings of the ecological risk assessment are:

=- Total PCBs cause or potentially cause risk to all identified receptors. The exceptlon is
insectivorous birds where the weight of evidence suggests that these receptors are not
at risk from PCB concentrations. Not all receptors at risk or potentlally at risk from PCBs
are at risk in all River reaches or Bay zones.

* Mercury poses a risk in all River reaches and zones, but not to allreceptors. Mercury
was not identified as a risk for benthic fish, insectivorous birds, or piscivorous mammals.

= 'DDT or its metabolites poses a risk to benthic invertebrates.in OU 1 (i.e., Little Lake
Butte des Morts Reach) s
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. Fox Rlver and Green Bay ROD for OU 1andOU2 .
Table 14 Ecologlcal Rlsk Summary ' '

ou Water,Column vBenthic Benthic. Pel_agic ' Insectlvorous Piscivorous | Carnivorous |[. Piscivorous |

Invertebrates Invertebrates Fish | Fish ‘Bird Bird ~ Bird | Mammal
1 |e Mercury | e | PCBs,lead, | 3 PCBs | ¥{ PCBs PCBs | ¥ mercury, PCBs | e PCBs

1t PCBs mercury, : PCBs i : :

DDD,DDT, :
.1 237.8T7CD.
2 |3 PCBs |e]- lead ¥ PCBs {":ﬁ PCBs | NA | X mercury, PCBs, e| PCBs
o mercuty, g o 1 PCBs mercury
1 PCBs - :

Notes: '

NA = no data avallable

Risk conclusions based on HQs

=No risk - -
=Risk

e = Potential Risk

Risk Conclusmns based on welght of ewdence

= Because of the Federal Ilstlng of the bald eagle as threatened itis concluded that potenttal nsk is actual

f = Site speCIflC receptor data suggest that there i is no nsk

risk ..

Uncertaiﬁ'y

The goal of this unceitainty analysis is to both qualitatively, and quantitatively to the degree

possible, define the degree of confidence that exists with the estimations of effects from
exposure to hazardous chemicals in toxic amounts. Bounding the certainty of risk estimates is a
developing science. EPA’s Superfund Ecological Risk Assessment Guidance (EPA, 1997a) and
the Guidelines for Ecologlcal Risk Assessment (EPA, 1998b) provide general instructions on
what should be addressed in an uncertainty analysis.

Conceptual Site Model

Qualitatively, there is a high degree of Certainty that factors (such as fate and distribution,
downstream transport, biological uptake, effects on field populations, habitat and life histories of
important fish, birds, and mammals within the River and Bay) are well understood and
adequately characterized in the conceptual site model. There remains, however, some .
uncertainty as to whether the receptors identified within the conceptual site model adequately
represent the ecosystem and other species potentially at risk within the Lower Fox River. The
selection of the important receptor species was done in consultation with biologists both within
the WDNR and the USFWS. In addition, input on the receptor species was giveri by biologists
and resource managers within EPA, NOAA, and the Oneida and Menominee Nations through
the USEPA Biological and Technical Assistance Group (BTAG) process. However, despite this,.
there remains a class of organisms and a threatened species that was not addressed in this
BLRA. Reptile and amphibian species were not evaluated for risk because there are no data
within the FRDB to evaluate this receptor group, and there are no uptake models to estimate

risk for frogs or other amphibians. For the fish species sturgeon, listed as a threatened species -

in'Michigan, but not in Wisconsin, there are also too few data points within the FRDB to
evaluate potentlal risks. .
Data - ' ’ ’ .

The FRDB.represents numerous separate data collection efforts with over 500 000 discrete data
records of air, water, sediments, and tissug, from throughout the Lower Fox River and Green
Bay. A rigorous evaluation of the quality of the data was undertaken, and only data for which at
least partial QA packages could be reviewed were placed into the FRDB. Of the studies
between 1971 and 1991, only partial packages could be reviewed, and so those data were used
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Fox River and Green Bay ROD for OU 1 and OU 2

as supportmg ev:dence within the BLRA. - There have been ‘several studies eompleted on the N
Fox River in the 1990s. All'studies conducted after- 1992 have fully validated data packages

 Given the temporal and spatial density of the data within the Lower Fox River, there are good

reasons to assume that-the overalt quality of the data is high, and thus the related degree of
data uncertainty is-low. There were no significant blases or gaps observed w:thm the sedlment
fish, or bird sample data.- : : :

Another data gap within the BLRA is that there are limited measurements of metals. and the
organachlorine pesticides in the surface water. However, this impacts only the ability fo assess
risks to-pelagic invertebrate communities, and the remaining assessment endpoints. could be
addressed through the other media (e.g., bird tissues) for which data were judged adequate
Finally, there are relatively too few data on all"PCB .congeners for all media within the Lower Fox
River and Green:Bay to:make: conclusive assessments or-predictions of risk. Whlle the F RDB
contains numerous congener-specific data points, until refatively recently all of the dioxin-like
congeners have not’been adequately assessed. For example, while PCB congener 169 has -
been detected in the fish and birds of the River and Bay, there have. been too: few

_measurements taken in sediments or water.

Temgoral : :

A time trends analysis:was undertaken to specifically address the questlon of Iosses or galns in
PCB .concentrations over time in sediments and fish. For sediments, a large fraction of
analyses provided little useful information for projecting future trends because of the lack of
statistical significance and the wide confidence. limits observed. This is especnally true for
sediments below the top 4 inches; changes in the sediment. PCB ‘concentrations. cannot be
distinguished from zero-or no change. Generally over time, however, the surface sediment
concentrations (i.e., top 10 cm) of PCBs have been steadily decreasing, but the. rate of change
in surface sedlments is both reach- -and deposit-specific. The change averages:.an annual .
decrease of 15 percent, but ranges. from an increase-of 17 percentto a decrease of 43 percent.
Given these conditions, the sediment data used may over- or under-evaluate the risks
dependent upon how much older data were used in the point estimates or- mterpolated bed
maps. : _ .

Like sediment PCB concentrations, fish tissue PCB concentrations showed a significant but
slow rate of change throughout the Lower Fox River and Green Bay. - In all of the reaches of the
River and in Zone 2, there.were steep declines in fish tissue PCB concentrations from the =
1970s, but with significant breakpoints in declines beginning around 1980. After the breakpoint,
depending upon the fish species, the additional apparent declines were either not significantly -

~ different from zero, or were relatively low (i.e., 5 to 7 percent annually). In addition, there are

some increases in fish tissue PCB concentrations. Walleye in Little Lake Butte des Morts-show
a non-significant increase of 22 percent per year since 1987. Likewise, gizzard shad in Zone 2
show a non-significant increase of 6 percent per year.into 1999. These data, taken collectively, .
suggest that since the breakpoint for tissue declines occurred in the early. 1980s and the -
changes in fish tissue concentrations were no greater than 4 to 7 percent annually, aggregating
fish tissue from 1989 does not likely result in any significant biasing of the risk estimations. -At-
worst, the tissue point estimates might overestimate risks by 50 percent (i.e., average of 5
percent per year over 10 years), but given that at least some fish tissue concentratlons
incredsed, it is reasonable to suggest that some risks were underestimated by atleast an
equivalent amount.

Spatial Variability . - s - -
Uncertainty in the spatial variability refers principally to where sediment samples were collected
from within the Lower Fox River and Green Bay. Within the River, most sampling efforts:are
concentrated in areas where there were thick sediment deposits (e.q., A, PO6G, N, GG/HH, and
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the SMUs below De. Pere) There were no’ systematic’ samplmg efforts to define PCB

_ concentrations throughout the River. Within the Bay, systematic grid sampling was employed
but the- spatlal uncertainty is hrgher because of the large distance between sampling-points. -
‘Sediment concentrations used in the risk’ ‘assessment were based on both:-non-interpolated and
interpolated concentration estimation: methods so that the differences in risk estimates could.be

corfipared. The calculations demonstrate that in'general; using the interpolated sedrment yrelds

a lower estimation of sediment-based risk than use of the non-lnterpolated data.

Toxic Exposure . - : .
Point estimates of exposure concentratrons were compared in: the BLRA to pomt estlmates of

toxicity in the literature to yield:the hazard: quotients.  While the rationale used to selectthe most -

. representative value from the lrterature was presented in Section 6.3, there-remain. uncertainties

~associated with effects concentrations above or bélow.the selected TRV, selection of TRVs, from
one specties and applying to another; interpretation-between NOAECs:and LOAECs ‘based-on
application of uncertainty factors,.or application of different sets of toxicity equlvalent factors
from the literature. For PCBs, risk estimation uncertainty was reduced by determining risk.
potential on a total PCB basis and a PCB congener basis for receptors where both- exposure
and effects data were available (i.e., fish and birds). - o R

Alternative Exposure Points .
The prrncnple exposure point concentration used for risk evaluation in the BLRA was the RME
(i.e., the lower of either the 95 percent UCL or the maximum concentration) for all media-and.
receptors evaluated. In‘order to:determine the degree to which risk may have been under or-
overestimated; 90th percentile' concentrations were estimated and evaluated for risk for two
—representatrve specres walleye and double crested cormorants S

For walleye results of this’ companson mdlcated that risk’ evaluatlon of the 90th percentrle

concentrations would resuitin only two changes to the risk conclusions. Hazard.quotients for . -

the total PCB NOAEL for walleye in Green Bay Zone 1.increase from-10 to 14 using the 90th ..
percentile. The risk determination for walleye from total PCBs would change from “potential
risk” to “likely risk” in Green Bay zones'1 and 2, and-risk from mercury in Green Bay Zone 4 -
would change from “no risk” to “potential risk”. The net conclusions of the ecological risk
assessment for piscivorous fish would be negligibly affected by using the 90th percentile.

For double-crested cormorants, risk evaluation of the 90th percentile concentrations would
resultin only one change to the risk conclusions. Risk to double-crested cormorants from p,p'-
DDE would change from “potential risk” to “likely risk” in Green Bay Zone 3B. Because of the"
limited-90th percentile data in fish appropriate as prey for double-crested cormorants, dietary
concentrations could not-be modeled. However, use of the 90th percentile would not
apprecuably affect the risk determinations. for piscivorous birds.

Populatlon Data - a '

As noted previously; while populatron level endpornts can be an appropnate tool'to assess: rrsk
the population data discussed in the BLRA were not collected specifically for risk assessment.
There is some-uncertainty introduced given the potential for other confounding environmental
factors that may affect the absence or abundance of receptors within the Lower Fox River and
Green Bay. These can include such things as immigration, emigration, foad availability, habitat
suitability and availability, species competition, predation, and weather. For example, while the
risk assessment concludes that PCBs are at sufficient concentrations to affect mink
reproduction within the River and Bay, Section 2 documented that there is limited habitat for
mink, especially along the River. While ggntaminant conditions exist that potentially would-
‘jeopardize mink health along the Rrver corrrdor the absence of mink due to absence’ of habitat
must be consrdered :
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'leewnse the apparent increase in populations of walleye and cormorants suggest httle or no -
current risks to these species. Increases in walleye populations have occurred since the 19805

and are directly linked to rmprovement in water quality-and habitat in. the Lower Fox River,’and
not necessanly to decreases in contaminants.’ Evidence that some risks persrst is evidenced in
the apparent presence of pre-cancerous lesions. -Cormarant population‘increases may be

“related to decreases in contaminant concentrations, but are also likely tied toi increases:in

available prey (fish). Like walleye, sublethal conditions appear to persist within the- cormorant-
population. Given a shift in food or habitat conditions, those nsks could be potentially of greater:

..-concern.

. Quantitative Analysis _
~.-Only the data for benthic infauna for the Lower Fox River were: thought to be amenable toa”

““quantitative analysis. This analysis involved. using of a range of tox:mty values:-as listed in the
~ literature ratheithan the single point estimate-for toxicity-that was-used-in the mann body of the
BLRA. This re-analysxs was done for each River reach and Green Bay zone ' :

LLBdM There isa hagh probablllty (70 to 80 percent) that PCBs are. w:dely dlstnbuted
. throughout the reach at sufficiently high concentrations to moderately effect benthic infaunal
- populations, and at least.a 40 to 50 percent probability of encountenng PCB concentratlons
associated-with extreme effects. a : -

. Appleton -LR: For this reach, the probab:hty of infaunal organisms encountenng levels of
PCBs associated with toxic effects is low (5 ta 10 percent). R -

Concluding Statement :
The evaluation of uncertalntles did not change the general conclusrons drawn from the BLRA
which are that:

e Fish consum.ption by other fish, birds and- mammals is the éxposure-pathway that
represents the greatest level of risk for: receptors (other-than- drrect risk-to benthic -
mvertebrates)

The primary COC is PCBs, and other COCs carned forward for remedral evaluatlon and long-
term momtormg are mercury and DDE. : :

8. 4 Derivation df’SQTs

.. Sediment Quahty Thresholds (SQTs).are sediment concentratlons that have been lmked toa
- .specific magnitude of risk. SQTs were developed for each pathway and receptor identified as

important in the BLRA by the response agencies of the Lower Fox River and Green Bay. (e.q.,

‘sport-fishing consumption, bald eagles). The SQTs themselves are not cleanup criteria, but

were used to evaluate levels of PCBs in the Feasibility Study. The final selection of the
remedial action levels is a policy decision left to the response agencies.

-..- SQTs were estimated for PCBs with the assumption that a remedy that redu'ces'PCB eXposure
. “would also address the other co-located COCs. Risk-based concentrations in fish for human

and ecological receptors were determined based on: E .

e Human health cancer risk levels of 10, 10, and 10 ¢ and a noncancer hazard index of
1.0 for risk in recreational anglers and high- mtake fi sh consumers

e The NOAECs and LOAECS for- specnes of benthic invertebrates, fish, birds, and riverine
mammals found in the River and Bay.
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8. 5 BaS|s for Actlon . )

The excess cancefr.risk and non-cancer health. hazards assocuated w1th human mgest«on of ﬁsh :
‘as well as the ecological risks associated with mgestlon of fish by birds, fish-and. mammals, are
above acceptable levels. under. basehne conditions. The response action selected in this ROD is -
necessaryto protect the public heaith or welfare and the environment from actual releases of { ]
}

G eyl
. K

hazardous substances into the environment. .

9. REMEDIAL ACTION OBJECTIVES'

Consistent with the NCP and RI/FS Guidance,; WDNR and EPA 'developed remedial action - ]
objectlves (RAOs) for the. protection of human health-‘and the environment. The RAOs specufy e
the contaminants and media of concern; exposure routes-and potential receptors andan . e
acceptable concentration limit or range for.each contaminant for each of the various med(a ' % 1
exposure routes and receptors. RAOs were then used to establish specific Remedial Action S

Levels (RAL) for the Site. Action Levels were established after review of both the :preliminary -

~ chemical-specific ARARs and risk-based concentrations and serve to focus the development of ’]

alternatives or remedial technologies that can achieve the remedial goals. - Although this ROD I f/

only addresses remediation of OUs 1 and 2, the RAOs were developed-for the entire Lower Fox i
River and Green Bay and are therefore discussed here., Additional activities as they relate to
these RAOs for OUs 3 through 5will'be d|scussed in a subsequent ROD or RODs : }

The FS brought together the four major components used to evaluate risk, remedial goals; and £
alternative technologies in its analysis of remedial options.. These components are: bneﬂy ' : }
described below, then discussed in more detall on the following pages. :

o Remedial Action Objectives. RAOs are site- -specific goals for the protection of human and o
ecological health. Five RAOs were developed all five apply to the Rlver while RAOs 1, 2, e
3, and 5 apply to Green Bay. .

« Remedial Action Levels. A range of action levels were considered for the aner and Bay; ,Q{]
action levels were chosen based in part on Sediment Quality Thresholds (SQTs), which link
risk in humans, birds, mammals, and fish with safe threshold concentrations of PCBs in
sediment. The SQTs were developed in the human health and ecological risk assessments.

e Operable Units. The four reaches (OU 1 through OU 4) and Green Bay (OU 5) were ,
identified based on geographical similarities for the purpose of analyzing remedial actions. .
« Remedial Alternatives. Following a screening process detailed in the. FS six remedial J j
alternatives. (A—F) were retained for the Lower Fox River and seven (A-G) were retalned for o
Green Bay. . : : ‘ -~

For each River reach, six possible remedial alternatives were applied to each of five possible
action levels and evaluated against each of five remedial action objectives.  .For each Green Bay
zone, seven possible remedial alternatives were applied to each of three possible action levels : J’
-and evaluated against each of four remedial action objectives.  The steps in this process are - '
described in more detail below. Costestimates were also prepared for each combination of
River reach/Bay zone, remedial alternative, and action level.

9.1 Remedial Action Objectives

RAOs address the protection of human health and protection of the environment. The following N
five RAOs have been established for the Fox River and Green Bay Site. '
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e RAO 1. Achieve, to the ‘extent practrcable, surface water quahty cnterla throughout
the Lower Fox River and Green Bay. This RAO is intended to reduce PCB concentration
in surface water as quickly as possible: The current water quality criteria for PCBs- are 0 003
ngIL for the. protectlon of human health-and 0:012Ag/L: for the protection of wild: and-
gdomesﬁc animals. Water quality critéria mcorporate all routes of exposure assummg the
maximum amount is ingested daily over a person s lifetime. : .

-’ RAO 2. Protect humans who consume fish from exposure to COCs. that exceed
protectrve levels. This RAO is intended to protect human health by targetmg removal of -
fish consumption advisories as quickly as possible. DNR and EPA defined the: expectation
for the protection of human health as the likelihood for recreational anglers and high-intake

-fish consumers to consume fish within 10 years: and 30 years, respectlvely, at an acceptable
level of risk or without restrictions followmg completion of a remedy.

- RAQ 3. Protect ecological receptors from exposure to COCs above protectrve Ievels

RAO3 is intended to protect ecological receptors like invertebrates, birds, fish, and. .
mammals. DNR and.EPA- defined the ecological expectatlon as the Ilkehhood of achrevmg .

"~ safe ecological thresholds for fi ish-eating birds and mammais: within 30 years: followmg

remedy completion. Although the FS did not identify-a specific time frame for evaluatmg

“- ecological protection, the 30-year figure was used as a measurement tool. .
~e RAO 4. Reduce transport of PCBs from the Lower Fox River into Green Bay and Lake

Michigan. The objective of this RAO is to reduce the transport of PCBs from the River into
Green Bay and Lake Michigan as quickly as possible. DNR and EPA defined the transport
expectation as a-reduction in loading-to Green Bay and Lake Michigan to levels comparable
to the loading from other Lake Mrchlgan tributaries. This RAO applies only to River reaches.

e RAOS. Mmrmlze the downstream movement of PCBs during |mplementatlon of the
remedy A remedy is to be completed within 10 years. '

No numenc cleanup ‘standards have been promulgated by the federal government or the State
of Wisconsin for PCB-contaminated sediment. Therefore, site- specnf ¢ RAOs to: protect human-
and ecological health were developed based on available information and standards, such as

* applicable or relevant and appropriate requirements (ARARS), to be considered non-

promulgated guidelines (TBC), and risk-based levels established using the human and
ecological RAs The followmg RAOs were established for the Site:

Remedial Action Levels:- PCB remedial action levels were developed based on the Sediment
Quality Thresholds (SQTs) derived in the RA for the Lower Fox River and Green Bay. SQTs are

_.estimated concentrations that link risk in humans, birds, mammals, and fish with safe threshold
" “concentrations of PCBs in sediment. The PCB RALs considered are 0.125, 0.25, 0.5, 1.0, and .
'5.0 parts per million (ppm) for the Lower Fox River and 0.5, 1.0, and 5.0 ppm for Green Bay.

A range of RALs was conS|dered in order to balance the feasrblhty as determined by .
|mplementab|llty, effectiveness, duration, and cost of removing PCB-contaminated sednment
down to each action ievel against the residual risk to human and ecological receptors after
remediation. For each River reach or Bay zone, all of the sediment with PCB conicentrations

“greater than the selected RAL is to be remediated. One of the outcomes of applying a specifi c
* RAL to a suite of active remedial alternatives is the recognition that Monitored Natural Recovery

(MNR) may also be a component of the remedy. This was considered betause when sediment
is removed to a specific action level, some sediment with PCB concentrations above the SQTs
will likely be left in place. MNR can also be a stand-alone remedy if it is determined to achieve
sufficient protection within a reasonable ttme frame. As a result, each action level and each
remedial alternatnve has an MNR component
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- 9.2 Appllcable or Relevant and Approprlate Reqwrements (ARARs)

"-‘Sectlon 121 (d). of CERCLA requnres that Superfund remedlal actlons meet ARARs in add:tlon
to applicable requirements, the ARARs analysis that was conducted consndered criteria, and
“relevant and appropriate standards that were useful in evaluatlng remedlal alternatlves These
non-promulgated guidelines and criteria are known as To Be’ Considered. (TBCs) In contrast to
ARARs, which are promulgated cleanup standards, standards of control, and other substantlve
environmental protection requirements, cntena or llmltatlons TBCs are gurdelmes and other
cntena that have not been promulgated

Locatron-specut‘c ARARS establlsh restnctlons on the management of waste or hazardous
substances in specific protected Iocatlons such as wetlands ﬂoodplalns hlStOl’lC places and
sensrtlve habltats '

Actlon~speC|f' c ARARs are technology-based or actlwty-based requurements or Iimltatlons on
actions taken with respect to remediation. These requirements are triggered by. particular - .
remedial activities that are selected to accompllsh the remedial objectives. The action-specific
ARARs indicate the way in which the selected alternative must be implemented as well as -
specify levels for discharge. -See table 4-2 of the FS.-Chemical specific ARARs are health- or
risk-based numerical values or methodologies that establish concentration or. discharge limits, "
ora basns for calculatlng such limits, for particular substances, pollutants or contaminants. -

in addltton to the water quallty criteria, substantive requurements of Natlonal Pollutant Dlscharge
Elimination System (NPDES), as implemented. under Wisconsin administrative rules, would also
be applicable to wastewaters that are planned to be discharged to the Fox River, which will
require treatment. These wastewaters include liquids generated dunng construction activities
such as dewatering liquids, excavation area liquids, and liquids genérated during construction of
any on-site consolidation area. Discharges to Publicly Owned Treatment Works (POTWs) may
be pursued as.an alternatlve discharge location. However, such discharges must also comply
with limitations to ensure acceptable discharge from the POTW. after treatment. The specific
discharge levels will be determlned during the design stage in coordlnatlon with WDNR. "

Sediments removed from the Fox River may contain PCBs equal to or greater than 50 | ppm
PCB sediment with concentrations less than 50 ppm will be managed as a solid waste in-
accordance with statutes and rules governing the disposal of solid waste in Wisconsin. PCB
sediment with concentrations equal to or greater than 50 ppm will be managed in accordance
‘with the Toxic Substances Control Act (TSCA) of 1976 (Appendix E-of the Feasibility Study).
The determination that material is subject to regulation under TSCA will be made post-removal
but pre-disposal. Presently TSCA compliance would be achieved through the extension: of the
January 24, 1995 approval issued by EPA to WDNR" pursuant 40 CFR 761.60(a)(5) under the
authority of TSCA. This TSCA approval, granted by EPA Region 5, states that the disposal of
PCB-contaminated sediment with concentrations equal to or greater than 50 ppm into an NR
500, WAC landfill that is also in compliance with the conditions of the TSCA approval, prowdes
adequate protection to human health and the environment as required by 40 CFR 761 :60(a)(5);
and, will provide the same level of protection required by EPA, Region 5 and therefore is no less
restrictive than TSCA. However, should other administrative rules pertaining to disposal under
TSCA be in effect at the time that TSCA compliance decisions are made for the Fox Rwer
sedlment then compliance with those rules will be achleved
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10. DESCRIPTION OF ALTERNATIVES '

Following development of the RAQs, WDNR conducted a ngorous screening and'evaluation” -

‘process in accordance.with CERCLA and the NCP. ‘First, potentially applicable remedial . .
technologies or process options for addressing PCB-contaminated sediments in the Fox River:

" ‘and Green Bay were identified-and screened (evaluated) based on effectiveness and: technical:
‘_ |mplementab|l|ty at the Site. Retained technologies were then evaluated ina second screenmg
-based on effectiveness, implementability and cost. After the second screening; the following
four technologies were retained for consideration i in‘the’ analys:s of remedial alternatives: 1) no :

.. -action, evaluation of which is required by the NCP 2) Momtored Natural Recovery (MNRY); 3)

. capping to the:maximum extent practicable with’ dredglng in areas where cappmg was not.
'appropnate and 4) removal/dredglng (i.e. envrronmental dredgmg) followed by MNR -

Process optlons for treatment and dlsposal that were retamed include dehalogenatron physzcal ;
separatlon and solidifi cat|on vitrification: and hlgh-pressure oxidation. .

" After the technology-screemng, WDNR and. EPA developed and screened remedial alternatives.
. A specified “cleanup value” or “action level” for PCBs in sediment was not developed for

.. purposes of evaluating.remedial alternatives. Because consumption-of fish is the major

" pathway of concern, WDNR and EPA developed remedial goals based on PCB concentrations

in fish (see Section 9). Therefore, remedial alternatives were evaluated based on their ability to
reduce PCB concentrations in fish. PCB concentrations in fish are. controlied by pPCB:
concentrations in both the sediment and the water column and, therefore, sediment cleanup lS

- consrdered the means to the goal of protecting human health and the envxronment

For the capping alternative, locatnons where it was feasible were considered in determrrung
where this technology could be applied based on criteria identified in section 6.4.:4 of the .
Feasrblllty Study. For excavation alternatives, WDNR and EPA evaluated the following. actlon
levels for the Fox River: PCB concentrations of 0.125 ppm, 0.25 ppm,-0.5 ppm, 1.0-ppm, 5.0
ppm, and no action. These results were then compared to the RAOs, particularly RAOs 2 and 3,
which deal with protection of human health and the environment. On the basis of that- analysis
and to achieve the risk reduction objectives using a consistent action level, 1.0 ppm was agreed
upon as the appropriate remedial action level. In making this determination, the agencies relied
on projections of the time necessary to achieve the risk reduction, the post-remediation surface-
weighted average concentration (SWAC), and cost. '

Table 15 shows that for the selected Action Level of 1.0 ppm, time to acceptable fish tissue

; concentrations for walleye, would be achieved within one year in OU 1. This compares to more

than 50 years under a No Action alternative also shown in the table.

i
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~Table 15

Years to Human Health and Ecologrcal Thresholds for Lower Fox Rrver at 1
ppm PCB Action Level and No Actionin QU1 : :
AR B - ~ | 'Estimated Years | -Estimated -

Fish Rrsk Level Receptor - (for1 0 ppm. Actlon Years,(fOr'No ;
' o B L o Level) - Action) "
RME#hazard indexof, rRe ?‘6’ l’?\ngle : =) ’ff“" SR e
Walleye RME hazard mdex of1 0 y High-mtaKe'ﬁ_sh L 4 65
R | consumer._. _ _ L
Walleye. . RME 10"" cancer nsk level | Recreational Anglér ' 9 84
Walleye | RME 10” cancer risk Ievel_ High-intake fish 1 14 100
. o ~ " -]consumer -
‘Carp- | NOAEC® .Camlvorous bird 14 100
L deformity . , o
Carp. . | NOAEC 'Plscrvorous mammal o '7'2‘9 L 100% -

1. Shaded row represents removal of fi sh advrsones
‘ 2 RME rndrcates the reasonable maxrmum exposure
3. NOAEC is the no. observed adverse effect concentration;

It is éstimated that it would take 40 years to remove fish advrsorles for OU 2, under the selected-

remedy, Monitored Natural Recovery. However, the removal of Deposit N (completedina -
dredging demonstration prOJect during 1998 and 1999) and Deposit DD (under consrderatlon for
remediation in'the ROD for OU s 3-5) is not considered in the modeling upon which this =
estimate was made

The SWAC i is'a measure of the surface (upper 10 cm) concentration agamst agiven area In
terms of the Lower Fox River, this would be the average residual contaminant concentration in’
the-upper 10 cm divided by the area of the Operable Unit. The SWAC calculation includes
mterdeposrt areas. The estimated post—removal SWAC value for OU 1 at an action |eve| of 1

ppm |s 185 Hg

Jkg.

The SWAC value provides a number that can be compared to the SQTs developed in the RA
SQTs are estimated concentrations that link risk in humans, birds,:mammals, and fish with safe

threshold concentrations of PCBs in sediment.- Human health and ecological SQTs for carp and

walleye are listed in Tables 16 and 17, respectively.

Table 16 Human Health Sediment Quality Threshold (SQT) Values
Recreational Angler High-Intake Fish Consumer
RME' " CTE? RME CTE
ug/kg pg’kg ug/kg ug/kg
Cancer Risk at 10 ® \
~ Carp 16 180 11 . 57
Walleye 21 ' 143 14 75
Non-Cancer RISk (H1 =1) . .
Carp 44 180 28 90
Walleye 58 238 37 119

1. RME indicates the reasonable maximum exposure
2. CTE is the central tendency exposure. g
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Table 17 - Ecologlcal Sedlment Quallty Threshold (SQT) Values

- I . NOAEC(pglkgL '
.Carp' fry “growth and mortahty ' . oo 363 0
 Walleye - fry growth and,mortahty oo T AT e
| Common Tern - hé_tc';hin'g?_sUccess' D L 3073
‘Common Tern — deformity. . T 1 7 .B23 .
{:Cormorant — hatching success . . o .. - 997
{ Cormorant - deformity~ } ‘ . q70-
1 Bald Eagle —hatching’ suceess . . . |- - . 339 S
Bald Eagle — deformity - N Sy e L B8
'-Mmk—reproductlon and klt suvival S 24

The volume of sediment- and PCB mass that would be removed, as well as the cost to
implement the-remedy at the 1.0 ppm action level, were also considered. ForOU 1 an .- ©
estimated 784,200 cubic yards and 1,715 kilograms of PCBs would be removed The cost. for
remedlatlon of-OU 1 is"estimated to be $66. 2 mrlhon

WDNR and EPA selected six remedlal alternatlves for detaﬂed analysxs No Actlon Monltored
Natural Recovery and Institutional Controls, Dredge and Off-Site Disposal, Dredgetoa -
Confined Disposal Facility (CDF), Dredge and Vitrification, and In-situ Capping: These:-
alternatives.cover the range of viable approaches to remedial action and include a- no-actlon
alternative, as required by the NCP. :

10.1 .;Desc‘ripti‘on of Alternative Components

Remedlal Alternatives WDNR and U.S. EPA evaluated several alternatives to address

- contamination in the Lower Fox River and Green.Bay. . Because the level of contamination and

size of the OUs vary,a specific-proposed cleanup plan was developed for each OU. The FS
outlines the process used to develop and screen appropriate technologies and alternatives for
addressing PCB-contaminated sediment and provides.detailed descriptions- of the remedial
alternatives. The suite of remedial alternatives is intended to represent the remedial alternatives
that are available, not to be inclusive of all possible approaches. The proposed alternative for an
Operable Unit may consist of any.combination of the alternatives described below. Other
implementable and effective alternatives could theoretically be used; however, a ROD
amendment or Explanation of Significant Difference (ESD) would be required before another
alternative could be substituted for the selected remedy

Alternative A: No Action - A No Action alternatlve is mcluded for all Rlver reaches and-Bay
zones: This alternativeinvolves taking no action. The No Action alternative is required by the
National Contingency Plan, because it provides a basis for comparison with the alterna’uves for
active remediation.

Alternative B: Monitd‘i"é’d Natural Recovery - Similar to Alternative A, the MNR alternative
relies on naturally occuriing degradation, dispersion, and burial processes to reduce the toxicity,
mobility, and volume of contaminants. However, the MNR option also inclides a 40-year, long- -
term monitoring prograrh for measuring PCB and mercury levels in water, sediment, '
invertebrates, fish, and birds to effectively determine achievement of and progress toward the:
RAOs. 'Until the RAOs are achieved, instifutional controls are necessary to prevent exposure of
human and biological receptors to coritaminants. Land and water use restrictions, fishing
restrictions and access restrictions may require local or state legislative action to prevent
development or inappropriate usage of contaminated areas-of the River. Institutional controls -
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mclude measures that restrict access to or uses of a site. They typically consist of some

. combination of physical restraints (such as fences to limit access), legal resfrictions (suchas
local ordinances and restrictive covenants that limit land development), and outreach activities
(such as pubhc educatlon programs and health. adv:sones)

Alternatwe C: Dredge and Off-Slte Disposal - Alternatlve C |ncludes the-: removal of sedrment
having PCB concentratioris greater than the remedial action level using.a hydrauhc or .
mechanical dredge, dewatenng the sedrment enther passnvety or mechamCally, treatlng the water
before discharging it back to the River, and then disposing of the sediment off site; transporting
it by truck. Sediment dlsposal would be at a local landfill in compliance with-the requirements: o_f
NR 500 Wisconsin Administrative Code (WAC) which’ ‘regulates the dlsposat of waste and the -
WDNR'’s TSCA approval issued by EPA. EPA issued this approval under the ‘authority-of the -
federal TSCA. This approval allows for the disposal of PCB-contaminated sediment with: “~-. -
concentratlons equal to or greater than 50 mg/kg (ppm) in landfills that are licensed under the '
NR 500 rule series, WAC provnded that certain requrrements are met.

Alternatlve D Dredge toa Conf‘ ned Drsposal Facrllty (CDF) - Alternative D mcludes the ;' o
removal of sediment having PCB concentrations greater than the remedial action level to an on-

_ site' CDF for long-term disposal. A CDF is an engineered containment structure that provrdes
both dewatering and a permanent disposal location for contaminated sediment. A COF can be
located in the watér adjacent to the shore or at an upland location near the shoreé. Sediment -
with PCB concentrations equal to or greater than 50 mg/kg would not be disposed of in'a CDF.
Such sediments would be mechanically dredged for solidification-and drsposal at a'solid- waste
landfill conforming to requirements defined by the state in the NR 500 rule senes and WDNR s
TSCA approval. Conceptual near-shore CDF locations were identified in OU 1.

Alternative E: Dredge and Vltnflcatlon This alternative is .similar to: AlternatiVe'C except that
all the dewatered sediment would be thermally treated using a vitrification process. Alternative
E assumes that the residual material would be available for possible beneficial reuse after -
vitrification. . Vitrification has been used as a representative thérmal treatment process option
and was mcluded as an alternative due toa recently completed prlot-scale evaluatxon

Alternatlve F In-situ (In-place) Cappmg Alternatlve F lncludes primarily sand cappmg to the
maximum extent possible. The maximum extent of the capping action was defined i in each
‘River.reach on the basis of site specific conditions such-as water depth, average river current,

" river current under flood conditions, wave energy, ice scour, and boat traffic. Using these
criteria, it was determined that capping alone is:not a viable option to achieve the site RAOs 7
Where capping is viable, a 20-inch sand cap overlaid by 12 inches of graded armor stone was .
selected. Sediment that is not capped but still exceeds the action level would be-hydraulically
dredged to an on-site CDF, similar to Alternative D. In the FS, several cap designs were
retained for. possible application; design factors that influence the final selection 6f an m«srtu cap
include an evaluation of capping materials and cap-thickness when applied in the field. In
general, sandy sediment is a suitable capping material, with the additional option of armormg at
locations with the potential for scouring and erosion. Laboratory tests developed in the past
indicate that a minimum in-situ cap thickness of 12 inches (30 cm) is required to isolate
contaminated sediment, as indicated in FS Section 7.1, page 7-4-to 7-5. Full:scale design -
would require consideration of currents during storm events, wave energy, and ice scour. A
minimum river depth of 6 feet would be required (FS Section 7.1.1, page 7-5) for any location
where a cap is proposed. Institutional controls and monitoring and maintenance are also
components of this alternative. Institutional controls may be necessary to ensure the long-term -
integrity of the cap. Monitoring and maintgnance would be required in perpetuity to ensure the
integrity of the cap and the permanent isolation of the contaminants. Alternative F was
determined not feasible for OU 2.
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In evaluating the alternatives, WDNR and EPA considered: the {evel of: protectlon that: woutd
satisfy the concern- of the natural resource trtistees that future natural resource injuries be"
minimized. Many-of the natural resource trustees cooperated in the development of the
proposed plan‘and agreed with the combination of active remediation to a proposed cleanup”
level of 1.0 ppm PCBs and the use of Momtored Natural Recovery in areas where act:ve N
remedratron wrll not occur o

10.2° Keleommon Elements
The fotlowrng dlscussmn applles primanly to the dredgmg or dredglng and capplng alternatives'.
Phasing - The first constructlon season of remednal dredging will include an extensive

monitoring:program of ail’ operations:” Monltormg data will be compared to- performance v
standards developed during remedial design. Performance standards are likely to‘address’ (but N

may-not be limited to) resuspension rates during dredging, production rates, and residuals after- . -

dredging, ‘and community impacts (e.g., noise, air quality; odor, navrgatlon) Data gathered will-

-.enable WDNR to determine if adjustments are needed to operations in the succeedmg phase of

dredging, or if performance standards need to be reevalusted: WDNR will make the data,as =
well as its final report evaluating the work with respect to the performance standards, avarlable B
to the publlc

Instltutronal Controls - Institutional controls (f ish consumptton advisories arid fi shmg

restrictions) would be utilized with the Monitored Natural Recovery, capping and removal -
alternatives. Institutional Controls are considered to be limited actlon alternatlves and therefore_ _
are not included in the No Actlon alternatlve

Source Control - Point sources of contaminants to the Fox Rlver have been effectlvely
addressed by'water dlscharge permits for the Fox Rlver Thus no addrtlonai actlons related to
source control are necessary.

. Monitored Natural Recovery - Natural recovery refers to the benet' cial effects of natural
processes that reduce surface sed|ment concentrations of PCBs." These processes inclide”
biodegradation, diffusion, dilution, sorption, volatilization, chemical and biochemical stablllzatlon
of contaminants, and burial by natural deposition of cleaner sediments. The primary -

. mechanisms for natural recovery in the Fox River and Green Bay are desorption and dlspersron

in the water column (i.e., as a dissolved constltuent) burial, and sediment. resuspensron ‘and
transport. Blodegradatron is a negligible contributor to the lowering of PCB concentratrons and’_ :
is not a factor for mercury. The relative importance of each of these mechanisms in reducing ‘" B
PCB concentrations in the Fox River and Green Bay is not easﬂy estimated’ based on available-
~data. Some or all of these processes may be occuiring at varymg rates at any glven time and - '
location within the River or Bay. During the design phase, a monltonng program will be”
_.developed to measure the net effects of the natural attenuation processes after remedial
activities are completed untll the remedratlon goals are reached

Sediment Concentratlons Sediments that may significantly contribate to the PCB levels in
fish, both now and in the future, are considered principal threats. The defermination of the
SIgmf cance of the sediment contribution to fish is based primarily on model projections, in
conjunction with geochemical and statistical analyses. The model prolectlons indicate that the -
significance of the sediment contribution to PCB fish tissue levels varies by Operable Unit;
therefore, the sediment levels that are considered principal threats will correspondmgly vary by
Operable Unit. .
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) Treatment Conventional treatment technologies, such as thermal desorptuon are’ techmcallyil'

feasible; however,; the associated costs would be substantially greater than off-site Jandfill. .. - .
disposal. However vrtnﬁcatlon of sedlments is feasible and as such is consrdered a possrble .
alternative to the current plans for conventlonal disposal in an-approved, licensed landfill..

" Materials that would be processed using: vitrifi cation technology could be benef crally re-used S

Sedlment ProcessmgIT ransfer Facllltres - lt is expected that sedlment processrng/transfer .
facilities would be established to handle materials from the environmental dredging process.
The locations of these facilities will be determined during the remedial design phase of the -
remedy considering engineering issues (such as those associated with the type of dredgmg
selected), property issues, noise, air impacts and other appropriate factors, Although itis.
projected that these facilities would be land-based, water-based facilities will also be evaluated

Dredged sedlments will be mechanlcally dewatered and loaded onto trucks for transport to
dlsposal facrhttes L . . ) _

Water that i is separated from the. dredged sedlment wrll undergo treatment to remove f" ne ',

~ sediment partlcles and dissolved PCBs.’ Ultlmately, the water will be dlscharged back into the’
"Fox River in compliance with the substanttve reqmrements of. the State of Wlsconsm Pollutant
Discharge Elrmmatlon System Wthh is-an ARAR for this Site. :

Transportatron Dredged materials will be transported from the dredging site to theééal&iéht .
processing/transfer facilities by barge or in-river plpelme Transportation from the sedlment
processmg/transfer faculltles to dlsposal faculltles will be by truck. : _

Drsposal - Drsposal of PCB contamlnated sedlment from OU 1 will be to elther an exastmg
upland landfill or into a newly constructed or modified landfill designed to receive the’ dewatered
. sediment. ARARs/TBCs specific to the landfill option include the siting reqmrements fora
landfill (Chapter 289, Wisconsin Statutes) and the technical requirements for constructlon
operation, and closure of a landfill in the NR 500 rule series, WAC. :

Sediments removed from the Fox River may contain PCBs equal to or greater than 50 ppm.
PCB.sediment with concentrations less than 50 ppm will be managed asa solid waste in _
accordance with statutes and rules. govermng ‘the dlsposal of solid waste in Wisconsin. PCB
sediment with concentrations equal to or greater than 50 ppm will be managed in accordance
with the Toxic Substances Control Act of 1976 (Appendix E.of the Feasibility Study) Presently
TSCA compliance would be achieved through the extension of the January 24, 1995 approval
issued by EPA to WDNR pursuant 40 CFR 761 .60(a)(5) under the authority of TSCA. This -
TSCA approval granted by EPA. Reglon 5, states that the dlsposal of PCB-contaminated
sediment with concentrations equal to or greater than 50 ppm into an NR 500, WAC landﬁll that
is also'in compliance with the. condltlons of the TSCA. approval provides. adequate protectton to
human health and the environment as required by 40 CFR 761.60(a)(5); and, will provide the:: .
same level of protectlon requrred by EPA, Region 5 and therefore is no less restrictive than
TCSA. However, should other administrative rules pertaining to dlsposal under TSCA bein
effect at the time that TSCA compliance decisions are made for the Fox River sediment, then
compliance with those rules will be achieved.. :
Therefore this dlsposal method meets the TSCA regulatory requ1rement 40 CFR 761 61(c) that
the risk-based method for disposal of PCB remediation waste does not pose an unreasonable
risk of i mjury to health and the envnronment

s
Although off-site landfilling is antrcrpated vitrification and benefrctal re- use of dredged excavated
sediments will be evaluated during the design phase. Value engineering to reduce waste -
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volumes (that wrll also reduce costs) wrll be explored and if appropnate fi nallzed durmg |

remedial de5|gn

Monitoring:- Short—-and long-term (r e., pre durmg, and post—constructlon) momtonng
programs.will be developed to ensure comphance with performance standards and protection of
human health and the environment. The types and frequency of pre-construction mopitoring will
be developed during remedial design. Plans for monitoring during and after construction will be
developed during the remedial design and modified during and after construction as
appropriate. This approach is consistent with-the NRC Report recommendation that long-term-
monitoring evaluate thée effectiveness of the remedlal actlon as well as ensure protectron of
public health and the enwronment S :

11. . COMPARATIVE ANALYSIS OF ALTERNATIVES

In selectlng a remedy fora site WDNR and EPA consrder the factors set forth'i in- CERCLA §
121, 42 U.S.C. § 9621, by conducting a detailed analysis of the vrable remedial. alternatlves
pursuant to the NCP, 40 CFR § 300.430(e)(9), EPA’s Guidance for Conducting Remedial

.Investigations and Feasibility Studies, OSWER Directive 9355.3-01, and EPA’s ‘A Guide to

Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection
Decision Documents, OSWER 9200.1-23.P. The detailed analysis consists of an assessment-
of the individual alternatives against each of nine evaluation criteria (two threshold, five primary
balancing and two modifying criteria) and a comparative analysis focusing upon the relatrve
performance of each alternative agamst those criteria.

Threshold Crtterla

1. Overall Protectlon of Human Health and the Env1ronment addresses whether a
_remedy provides adequate protection of human health and the environmentand:.
describes how risks-posed:through each -exposure pathway are eliminated, reduced or.
controlled through. treatment, englneermg, or institutional controls The selected remedy
must meet this cnterlon

2. Compliance wuth Applrcable or Relevant and Approprlate Requirements: (ARARs)
-addresses whether a remedy will meet applicable or relevant and appropriate federal.
and state environmental laws and/or justifies a waiver from such requirements. The
selected remedy must meet this criterion or a waiver of the ARAR must be attained.

.Primary _Balancing Criterla

3. Long-Term EffeCtiVeness and Permanence refers to expected residual risk-and the
: ability of a remedy to maintain reliable protection of human heaith and the environment
over time, once cleanup levels have been met.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ treatment technologies
that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances as their principal element. This preference is satisfi ed when treatmentis
used to reduce the p_nncrpal threats at the site through destructlon of toxic contaminants,
reduction of the total mass of toxic contaminants, irreversible reduction in contaminant
mobility, or reduction of total volume of contaminated media. )

5. Short-Term Effectiveness addi&ses the period of time needed to achieve protection
and any adverse impacts on human health and the environment that may be posed, untit
cleanupilevels are achieved. .
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6. lmplementabthty is the techmcal and ‘administrative feasublhty of a remedy, mcludmg . '
the availability of materials. and servxces needed to imiplement a partlcular optlon L

alternatives and proposed plan. ‘The ROD includes a responsiveness summiary that

7. Cost includes estimated capital costs, annual operation and malntenance costs
(assuming a 30-year time perlod) and net present value of capltal and operatton and;.-
malntenance costs S : : R :
Modlfymg Cntena
8. - .Agency Acceptance conS|ders whether the support agency, EPA m thls mstance
- concurs-with the lead agency’s remedy selection and the analyses and.- o
recommendations of the RI/FS and the proposed plan. . S, a7
9. Community Acceptance addresses the public’'s general response to the femedial

_presents public comments and the WDNR and EPA responses to those comments. The
~level of community acceptance of the selected alternatwe is: outhned in the
~ Responsweness Summary (see Appendlx A)

111 Operable Umt 1 (thtle Lake Butte des Morts)

Table 18 summanzes the evaluation for OU 1 alternatlves and how each altematwe meets or
does not meet: requtrements for each of the nine criteria descrlbed above A detalled
comparative analysis for all alternatives follows : : S

Table 18

‘Yes = Fully-meets
_ criteria.

Partial = Partially
meets criteria

No = Does not meet

criteria:

. .Alternative

A
No Action

_ Alternative.

" Monitored

B

Natural
Recovery

Alternative§

site .
__disposal

1. Overall .
protection of
‘human health
and the
environment

- No

No

Yes

2. Compliance with
Applicable or
" Relevant & -
Appropnate
Requirements

No

Partial

Yes

3. Long-term:
Effectiveness
and
Permanence

No

No-

Yes

. Selected -
-Alternative
Alternative §
c2 A
' Drédge to
‘Ha Confined
| Disposal .

Dredging’

5_ with off site

disposal .

_ Yes

Operable Unit 1. Little Lake Butte des Morts Alternatives |

: ,‘,Alte'rnative

D

Facility

Altemnative

" Dredge
“and
Vitrification

Alternative
F
in Situ
Capping

~Yes

Yes

Yes

I e

"Yes

~Yes

Yes

. Yes

Partial

4. Reduction of
- Contaminant
Toxicity, -
Mobility, or
Volume through
- Treatment

" No

No

Ag

" Yes

{1 5. Short-term.
' E_ffe'ctiveness

No .

No

Yes

H  Yes

Yes

Partial

f  Partial

Partial

Partial
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B Selected i |
~_:§ Alternative §

(mllhons of $)

Yes= Fully meets”. |-Alternative | Alternative . Altemative .
criteria A ... B _ c1 ’
Partial = Partially | No Action | Monitored | Dredge
meets criteria Natural with off
No = Does not meet | Recovery site
criteria . disposal §
6. |mplementab|l|ty | Yes - Yes Yes . -
7. Cost $45 -$9‘.’9 _$1'1‘6;7"“°

8. ,Agency .
Acceptance

Alternatlve .

Cc2
Dredging

& with off site

disposal

Yes L
$66.2

: Alternative

~Alternafive

$"'68.o g

Alternative -
‘ D - E - F
Dredge to ‘Dredge InSity
faConfined| and | Capping
| Disposal” | Vitrification '
g Facility _ e
R Partial . | 7 Partial:. | Partial
f$“6‘3.6.-0‘- $905

' The WDNR has been the lead agency in developmgthe RI/FS and the: ROD Both WDNR
| and EPA support the ‘selected alternative for this OU at the 1.0 ppm action tevet

‘9. Community

: Acceptance

The level of community acceptance of the selected alternatlve is outlmed m the
Responsweness Summary . R

11 1 1 Threshold Crlterla for Operable Unit 1

" Protection of Human Health and the Environment -

The primary risk to human health associated with the contaminated sedlment is consumptlon of
fish. The primary risk to the environment is the bioaccumulation of PCBs from the consumption
of fish or, for invertebrates, the direct ingestion/consumption of sediment. Protection of human

health and the. enwronment were evaluated by residual risk in surface sediment using five lines -

of ewdence

° ReS|dual PCB concentratlons in surr cial sedlment using surface-welghted averagmg

after completion of a remedy; _
e Average PCB concentrations in surface water;"
e The projected number of years required to'reach safe consumption of fish;.

e The projected number of years required to reach a surface sediment concentration :

protective of fish or other biota, and
) PCB’loadings.t_ofdownst'ream areas and total mass contained or removed.

Each of these is discussed below.

Residual PCB concentrations i m surﬂcnal sedlment and surface water

As shown in Table 19 below, substantial reductions in the average concentration of suffi cial .

sediment and in surface water for OU 1 is achieved by all active remediation alternatives (C1,
C2, D, E and F) when compared to the No Action and MNR alternatives (A and B). The:
implementation of active remediation alternatives results in a 95 percent reduction in residual

PCB concentrations in surface sediment using surface-weughted averaging after completlon of
the Alternatives C1, C2, D, E or F, when compared to the No Action or MNR Alternatives,’
respectively (i.e., 3.699 versus 0.185 ppm, respectively -- see Table 19). Similarly, the

estimated surface water concentrations 30-years after remediation is reduced 94 percent for

19

. active remediation alternatives (B, C1, C2, D, E and F), relative to No Action and Monitored .
. Natural:-Recovery (A; and B, respectively) —i.e., 2.99 versus 0.18 ppm, respectlvely -- see Table
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Table 19 Post—Remedlatlon Sedlment and Surface Water Concentratlons m OU 1
Alternallve Average_P,_CB C,o_nt_:!en‘tratrons in Estlmated Surface Water Concentratlons
: _ . .- Surficial Sediments {ppm) . 30-years after Remedratron jngl )
AB L 3699 - , . . 299
C1,C2,D,E,F 0185 R e - 0.18

: TData is from FS Tables 5—4 and 8~58

- Time to reach acce; table fish tissue concentratlons o o e
Substantial reductions in the time when humans could safely consume f sh are achleved by
active remediation alternatives (C1 C2,D,E, and F), when compared to the No Action and

- Monitored Natural Recovery (MNR) alternatives (A and B). The lmplementatlon of active

~ remediation alternatives results in an 86 percent to 99 percent reduction in the time requlred to

reach acceptable fish tissue concentratioris in walleye when compared to the No Action or MNR

alternatives (i.e., 1 to 14 years for active remediation versus 51 to 100 years for No. Action or

MNR - see Table 20). Recovery times for addltlonal human health receptors are ‘presented the :

FS, Chapter 8, Table 8-6.

‘Table 20 Time Achieve Acceptable Fish Tissue Concentrations f.ori Walleye, ‘._in O_U '_1 s
- . . - ' Estlmated Years to Achreve ’53
‘Fish®. | Receptor " Risk Level Goal “Alternatives &d
C1.C2.D. E Alternatrves
_ ’ ~ A,B
Walleye |-Recreational Angler RME Hazard.Index of 1.0 . <1 . 51
Walleye | High Intake Fish Consumer RME Hazard Index of 1.0.. - - ] ‘_-4 i 65
Walleye | Recreational Angler RME 1075 cancer risk level 9 - 84 m;
Walleye | High Intake Fish Consumer RME 100 cancer risk l_evel .14 100

Data is from FS Table 8-14. .

Time required to achieve surface sediment.concentration protective of fish or other biota
Substantial reductions in the time required to reach protective levels for ecological receptors are
achieved by all active remediation alternatives (C1, C2, D, E, and F) relative to the No Action
and MNR alternatives. For receptors representative of fish or other biota, implementation of
active remediation alternatives results in a 40 percent to 86 percent reduction relative to No
Action or MNR (i.e., 14 to 60 years for active remediation versus 100 years or more for No
Action and MNR, shown in Table 21, below). Recovery times for additional ecologlcal receptors
are presented in the FS, Chapter 8, Table 8-6.

Table 21 Time Requlred to Achleve Protectlve Levels in Sedrments for
‘ Representative Ecologlcal Receptors in OU 1
, ‘ Estlmated years to- achreve
Fish | - Receptor Risk Level Goal .
Alternatrv'es C1, Alternatrves
C2,D,E F A B
Carp Carnivorous bird NOAEC 14 100
Carp ‘Piscivorous mammal _ NOAEC 29 >100
Sediment | Sediment invertebrate 1l TEL 60 >100

Dats is from FS Table 8-16.
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-PCB loadings to downsiream areas and total mass contained or removed

Reductron of the PCB load transported over the Appleton Dam into the downstream areas of the'
Fox River is-a measure-of the overall protection of human health and the environment.

. 'Reduced PCB Ioadlng from 0Ou 1 wﬂl ultimately. contnbute to downstream reduction-of -

concentrations of PCBs in sediment, water and fish, and thereby reduce risk'to humans and:

ecological. receptors in the Fox River. After rmptementatron of active remedial alternatives (C1

C2, D, E, and F) estimates for releases over the Appleton Dam would be.reduced from 88

v pounds/year presently to 1.5 poundslyear 30 years after completion of remediation, compared

to 25 pounds for the No Action and MNR alternatives (also after 30 years). . Thus the.active =

- remedial alternatives would grve a 94 percent reduction in Ioadrngs relatlve to No Action and
o MNR. ’

Sﬁﬁir'ﬁary

The active remedratron altematlves provrde a substantrally more protectlve remedy than the No

- Action arid MNR alternatives. The No Actron and MNR Alternatlves are not protectnve of human
“health and the envnronment ‘

. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs-)

Section 121 (d)-of CERCLA and NCP §300.430(f)(1)(ii)}(B) requires that remedial actions at
CERCLA sites attain legaily applicable or relevant and appropriate Federal and State .
requirements, standards; criteria-and limitations which are collectively referred to as “ARARs,”
unless such ARARs are waived under CERCLA section 121(d)(4). .

Comphance with ARARs addresses whether a remedy er meet all of the appllcable or relevant
and appropriate requirements of other Federal and State environimerital statutes or provrdes a
basrs for invoking a waiver.

The ARAR discussion, below, is divided by the different operational components of the
alternatives (Table 22, and discussion below), as various components are utilized in an
essentially the same manner for some alternatives and apply equally to those alternatives witha
common component. There is also additional discussion of ARARSs in Section 14.2.

Table 22 Operational Components for OU 1 Alternatives
- ~Alternatives -

v A B C1 G2 D E F
Removal B X X X X X
Dewatering Mechanical X I o

' 1 Passive X , X X X
Sedlment Treatment . * } X TR
Water Treatment _ X X X X X
Trucking or Rail Transportation X X X X X
Disposal - | Upland X X X** (residuals) | X

In-water CDF X, : - '
Capping ' ' X

X: Required activity for alternative.

* Possible supplement.

** Upland disposal for this alternative woulddnly be forsedrments with-PCB-concentrations equal to or
greater than 50 ppm (16,165 cubic yards of 800,357). Sediments with concentrations less than 50 ppm
(784,192 cubic yards) would be disposed in an in-water CDF.
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A descnptlon of the components hsted in Table 22 above follows

Removal The removal technology utuhzed for actlve remedlal alternatlves Altematlves C1
C2,D, E,and Fis dredglng (although Alternative F also includes cappmg) ‘The ARARs that.
dlrectly relate to the.removal of sediment from the Lower Fox River and Gréen Bay concern
the: protectlon of surface water (NR. 322, 200 and 220 through 297) The surface water

* ARARSs limit the dlscharge of PCBs into the receiving water bodies so that water quahty is’
“not adversely affected These ARARs will be achleved by all actlve remedlal alternatlves

Dewatermg and Water Treatment

¢ Mechanical dewatenng would be utlllzed for Alternatlve c2. Dlscharge requurements
(NR 200 and 220 through 297, WAC) are set forth for the discharge of water to publicly
owned treatment works (POTWSs) and to navigable waters such as the Lower Fox Rlver
(NR 105 and 106, WAC). Discharges from prior remedial activities on the Lower Fox -
River provide an indication, of the treatment requirements for dlschargmg effluent water .
to the Lower Fox River or to a POTW. Another requirement covers stOmeater T

discharge. A potentially important ARAR (NR 108, WAC) relates to the constructlon of a -

wastewater treatment facility specifically to treat water from remedial activities.

¢ Passive dewatering ponds would be part of Alternative C2, D, E and F and would be- -
constructed under the wastewater ARAR (NR 213, WAC), which associated with _
wastewater treatment lagoons. Based on previous experience gained dunng the SMU
. 56/57. pilot dredging prOJect ARARs assomated with passive dewatenng Iagoons are.
achievable. : :

Ex-Situ (Off-site) Treatment. ARARs specnc cto v;tnf cation technology (Alternatlve E)
relate to the air emission and permlttlng requtrements of thermal tredtrent units: (40 CFR"

- 701 and NR 400 through 499)." In addition, the thermal unit must meet performance-

requirements in NR 157 for the efficient treatment of PCB sediment. These ARARSs would
be met.

Transportatlon The likely method for transporting PCB sedlment fo upland dlsposal .
locations for Alternatives C1, C2, and F is by trucking to the disposal facility, although other
transportation methods could be used:if it is determined during design that there are better
methods. ARARs and TBCs important to this process option include the requirements to
prevent spills and releases of PCB materials (NR 140 and 157, WAC). Two ARARSs _
applicable only to the trucking method include Wisconsin Department of Transportation
(WDOT) requirements for the shipping of PCB materials and NR 157 shipping requirements.
ARARs and TBCs related to in-water transportation activities (i.e. , piping) include the

. protection of surface water (NR 322, 200, and 220 through 297 WAC) Alternatives C1,C2 -

and F will comply with these ARARs

' Dlsposal For Alternatlves C1 C2,and F, disposal of contaminated sedlment removed (| e,
-dredged) from OU 1 will be disposed at either an existing upland landfill or in a newly
. constructed or modified landfill designed to receive the dewatered sediment. ARARS.

specific to this process option include the siting requirements for a landfill (Chapter 289,

- Wisconsin Statutes) and the technical requirements for construction, operation, and closure

of a landfill in the NR 500 rule series, WAC. For contaminated sediments with PCB
concentrations equal to or greater than 50 ppm, disposal will comply with-the Toxic: _
Substances Control Act, 40CFR Part 761. Alternative D would also have a relatively small
portion (i.e., 2 percent) of dredged materials with concentrations equal to or greater than 50

- ppm that would also be disposed at @&FSCA compliant upland landfill. General disposal

requirements for PCB-containing sediments are simplified by the EPA’s current approval

_requirements for placing TSCA-level PCB-containing material in a state-licensed landfill. In
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all cases, for sedlment to be disposed of ata local landfill, the landfill must be in comphance
with the requrrements of the NR 500 WAC series regulatlng the dlsposal ‘of waste and
WDNR'’s TSCA approval issued by EPA. This EPA approval- currently allows for'the -
disposal of PCB- contaminated: 'sediment with concentrations equal to or greater than 50
mg/kg in landfi s l:censed under the NR 500 rule series, WAC, provided that certain
~technical and administrative requnrements are met These ARARs w1ll be met by
" alternatives C1, C2 and F. -

e - Capping. For Alternative F, some: sedlments would. be capped in- place pnmanly |n the
central {deeper water) portions of OU 1. This would require compliance with Section 10 of .-
the Rivers-and Harbor Act of 1899 (22 CFR 403), and may reqire compllance withthe .
Wisconsin Statutes Chapter 30 (defining riparian rights of upland owners which extend to the
center of a stream). If the capping area is considered to be located in a lake, then the State,
through the Board of Commissioners of Publ:c Lands, may lease “rights of the beds of lakes
‘and rights to fill i m beds of Iakes or navigable streams.” it is expected that: these ARARS

~would be met :

- 11.4.2 Balancmg Cntena for Operable Unit 1

Long-Term Effect'iven'ess and Permanence

,\ 'Reductlon of Resndual Risk

sediments and surface water quality of Little Lake Butte des Mort (Ou 1), for at least several
decades. The No Action and MNR Alternatives do not eliminate PCBs from the Rlver and do
not reduce PCB levels in fish to acceptable levels for the foreseeable future : -

Alternatlves C1,C2, D E and F reduce resrdual risk through removal or contamment of 800 357 -
cubic yards of sedlments containing approximately 1715 kg (about 3800. pounds) of PCBs* over
an area of 526 acres. The reduction in the time required to reach acceptable fish tissue
concentrations ranges from 86 percent to 99 percent (i.e., 1 to 14 years for active remedlatlon
and 51 to 100 years for No Action/MNR — see Table 20) ‘

Adequacv of Controls

The No Action and MNR alternatives do not produce reduct:on in human risk and exposure in -
the foreseeable future, unlike active engineering controls. Addltlonally, fish consurmption
surveys indicate that 50 percent of anglers do not follow fish advisories: Therefore, existing

institutional controls do not adequately reduce human exposure to PCBs from: consumptlon of

contaminated fish. In addltlon institutional controls are not protectlve for ecological receptors-
(e.g., the birds, mammals and fish). ‘Given thie survey data, itis unhkely that sole reliance-on
these types of controls would be reliable in‘the long term’ to ensure human health and ecologlcal
protection.

The active remediation alternatives (C1, C2, D, and E) provide for the removal of most of the
PCB-contaminated sediments in OU 1. Alternative F also removes a large portion of PCB-
contaminated sediments and provides for an englneered cap over approxrmately 20 percent of
contaminated deposits in OU. 1. Like the MNR alternative, Alternative F also requires
institutional controls such as.Site use restrictions in capped areas (e.g., protnbxtlon of sediment
disturbance activities). Aithough institutional controls would still be required for the two rermoval
alternatives, the risk to consumers of fish would be greatly reduced by these alternatives. - -

All alternatives would require institutionaf-controls, such-as the fish consumption advisories and
fishing restrictions until remedial action objectives were met at a future date, but they are
unlikely to require additional Site use restrictions after removal activities are completed.
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All altematlves will requure some degree of monltonng Momtonng programs wnll be developed
as appropnate for all phases of the pro;ect

Alternatlves C1 CZ D and F rely on englneermg controls at the dlsposal facnhty Properly
designed and managed landfills provide proven, ‘reliable controls for long—term dlsposal for "
Alternatives C1, C2 and F (which have off-site landfill dlsposal) Alternatrve F woild also reqwre
a long-term operation and maintenance plan to ensure containment of PCBs in perpeturty :
Alternative D would require on:site engineering controls at an in-water.disposal facility. Long- a
term: momtonng -and maintenance are included in operatlon ‘of the'landfill-and confined disposal
facmty The fi nal dlsposmon of contammated sedlments is Iisted in the followmg table =

,_T'abjle.-z3 ~ Final Disp'ositio’_n of Contaminated ‘Se'diments in OU 1

~ Alternatives (cubicyards) - = |
A B ciucz | b |- E - F
Treated and residual disposal 0 ‘ 0. -0} 0} 784,192 0
Removed and disposed at 0 0| 784,192 16,165 01 -168645| re
{_upland landfill - | : ]
Removed and disposed at in- 0 0} -+ o0} 768027 . 0] 619,381 c
water CDF (on-site) '

Capped in-| [1ace _ _ 0 0 01 0. -+ 01 '148,646_

Data is from FS Table 7-

Rehablhy of Controls S h ' ' i i
For the active remedies (Alternatives C1, C2, D, E and F) and MNR, fish consumptlon ' B
advisories and fishing restrictions will continue to provide some protectlon of human health untll

PCB concentrations in fish are reduced to the point where the fish consumptlon advisories and

fishing restrictions: can be relaxed or lifted. However, in the interim, these controls will only

provide an uncertain measure of protectlon Among the active alternatives, sediment capping,’

sediment removal (dredging and excavatlon) and off-snte dlsposal/treatment of removed _ o
sediments are all established technologies. '

/7

The capping portion of Alternative F relies upon proper design, placement and maintenance of

the cap in_perpetuity for its effectnveness continued performance and rehablhty A cap mtegnty y
monitoring and maintenance program would provnde reasonable rellablllty, aithough there are

inherent challenges in monitoring and malntammg acapin the Fox River riverine envnronment

The capping portion of Alternative F. (see Table 23, above for the volume of capped

contaminated sediments) may not be as rehable as the removal alternatives due to the unknown

potential for damage to the cap, potentrally exposing PCBs. In addmon the capping component

of Alternative F is vulnerable to a catastrophic flow event, such as might be seen during a 500-

year flood or a dam failure. However, with proper design and maintenance, these risks can be -

minimized.

in general Alternatlves C1.and C2, D and E are the most rehable as there is httle or no long-
term additional on-site maintenance associated with the remedial work. These Alternatives
permanent!y remove the greatest amount of contaminated sediment and PCBs from the Rlver
-and achieve the greatest reduction of the potentlal scour—dnven resuspension of PCB-
contaminated sedlments However A!ternatnve F is also oonsndered to be sufficiently rellable

g
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Summary N ' :

Based on the above analysis of reduction in residual risk and adequacy and reliability of -
controls, the five active remedratron alternatives (C1, C2, D, E and F) are superior to the No
Action and MNR alternatives due to the greater risk reduction and mass of PCBs- removed from
the River. The five active remediation. alternatives are similarto each otherin terms of fisK
reduction with C1, C2, and E being the most effective over time. EPA's analysis of- resrdual nsk
for each alternative is consistent with the National Research Couricil (NRC)'report-
recommendation to consider options to reduce nsk and to consrder resrdual risks assocnated
with- matenal Ieft behmd : S

Reductron of Toxrcr' ‘Mobility, and Votume , : '
Reduction in Toxrcrty, Moblhty or Volume of Contamlnants through Treatment evaluates an

~ alternative's-use of treatment to reduce the harmful effects of principal contaminants, thelr abmty

to move in the environiment and the améunt of: contammatron present

The No Action and MNR alternatives do not involve any contalnment or removal of -
contammants from Little: Lake Butte des Morts sediments. - The No Action and MNR alternatlves

_rely on natural attenuation processes such as burial by cleaner sediments; biodegradation, -

bioturbation and drlutron to reduce concentrations of PCBs i in sediments and surface water:

Natural degradatron processes were not found to be effective in reducing PCB:concentrations or
toxicity in Fox River sediments (FS Appendix F, “Dechlorination Memorandum”). Nevertheless,
concentrations of PCBs in fish populations will respond slowly over time to slow natural .
decreases in concentrations in sedirents and surface water due pnmanly to drlutlon and the

rbunal of contammated sedrments by cleaner sedlments

For Alternative F; the mobrhty of the PCBs in capped areas (approxrmately 135 acres) would be
reduced because these PCBs are sequestered under the cap. However, capping does not
satisfy the CERCLA statutory preference for treatment. In addition, there is no reduction-in the
toxicity or volume of the PCBs-under the cap. Under this alternative, the mass of PCBs and the -
volume of contaminated sediments within Little Lake Butte des Morts are permanently reduced -
because approximately 620,000 cubic yards of sediment would be removed, and approximately
150,000 cubic yards would be contained under a cap in OU 1. A total of approximately 1715 kg
(about 3770 Ibs) of total PCBs would be removed or isolated from the ecosystem by this
alternative. In addition, after construction of the remedy is completed, natural attenuation
processes could provide additional reductions in PCB concentratlons in the remaining
sediments and surface water ' : :

For Alternatives C1, C2 D, and E, the mass of PCBs and volume of contaminated sedlments in
Little 'Lake Butte des Morts are permanently reduced because sediment volumes of - -

-approximately 784,000 cubic yards of contaminated sediment; containing a mass of total PCBs

of approximately 1715 kg (about 3770 lbs) would be removed from the ecosystem: Also, as
stated for Alternative F, after construction of the remedy is completed, natural attenuation
processes would provide additional reductions in PCB concentrations in the remaining

-sediments and surface water.

While the active remedial alterniatives (Alternatives C1, C2, D and F) would permanently remove
large volumes of PCBs from the River (thereby reducing their mobility), they-do.not satisfy the
statutory preference for treatment as a principal element of the remedy. Given the volume of
material to be removed, treatment of the dredged material prior to off-site disposal may not be
cost-effective, other than the stabilizatioff of the sediments for handling purposes. During -
remedial design, WDNR will further consider the cost-effectiveness of vitrification for dredged
material. Alternative E in the FS has been revised to consider vitrification. Vitrification would
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reduce toxncrty moblllty ‘and volume and the glass aggregate product would be avallable for 7

beneficial re-use.

'Short-Term Effectlveness o ‘
Short-term Effectlveness relates to the length of trme needed to lmplement an alternatrve and
the risks the alternatlve poses to workers, résidents and the envrronment dunng 1mplementatlon
up untll the tlme that remedtatlon levels are achleved

, Lenqth of Tlme Needed to lmplement the Remedv

" The implementation times for the active alternatives are approxrmately 6 years for Alternatlves
C1 and C2, D, E and approximately 5 years for Alternative F. This represents the estimated .
- time required for mobilization, operation and demobrlrzatlon of the remedial work ‘but does not .
-include the time required for long-term momtonng or O&M. The No Action and MNR

alternatives do not involve any’ actlve remedlatron and therefore requrre no tlme to lmplement '

Protection of the Communltv and Workers During Remedial Action. .
No construction activities are associated. wrth the. remedlatlon of sedlments for the No Actlon '

and MNR alternatives, so neither alternative increases or decreases the short-term potentlal for _

" direct: contact with or ingestion and. rnhalatron of PCBs from: the surface water and. sedlments

Community Protection. Access tosediment processing/transfer facilities and process and _
treatment areas under the active remediation alternatives (C1, C2, D, E and F) will be restncted
~ to authorized personnel. - Controlling. access to the dredging locatlons and sediment .
processing/transfer facilities along with monitoring and engineering controls developed dunng
the design phase will minimize potential short-term risks to the communlty The design will also
provide for appropriate control of air emissions, noise and llght through the use of appropnate

. equipment that meets all applicable standards. . Compliance with. these design.provisions: will be
monrtored dunng constructlon operation and demoblllzatlon Vehlcular traft' iC. wrll mcrease due
are llkely to be minimal, in part because the transportatlon of sedtments for drsposal will take
place within the Fox River area.  If a beneficial use of some portion of the dredged materialis_
arranged, then an appropnate transportatlon method will be determlned (e.g, rail, truck, or
barge). e : . .

For the active remediation alternatives (Alternative C1, C2, D, E and F), work in the River will
also be designed with provisions for control of air emissions, noise and light. Work areas will be
isolated (access-restricted), with an adequate buffer zone so that pleasure craft can safely avoid
these areas. Environmental dredging in the River will be conducted at times and inwaysto
minimize disruption to river traffic. Targeted dredging will be sequenced and directed to ensure
minimal impacts to navigation within the River. To help ensure that navrgatron is not impeded,
'WDNR and EPA will consult with the local authorities during remedial design and construction
- phases.on issues. related Rlver usage,-and.other remedy-related actlvrtles within Little Lake .
Butte des Morts. Discrete areas of the River will be subject to dredging and related activities
only over short periods of time; once an area is dredged, dredging equrpment will move to
another area, thereby minimizing locational impacts. '

-Based on air monitoring for the SMU 56/57 demonstration project, air emissions at dredging '
sites and at land-based facilities are expected to be minimal.. Action levels will be established,
monitoring conducted as required, .and appropriate engineering control measures employed to
ensure that any air releases do not exceed acceptable levels.

a5

Vehrcles used for the transportatron of hazardous waste wrll be designed and operated in

conformance with State and local regulations. “-WDNR and EPA will prowde the community and
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local government the opportunlty to have input on plans’ related to the off- ‘Site transportat:on of ‘

-hazardous wastes. This approach is consistent withthe NRC recommendatron to mvolve the -
“local communities in risk management decisions. :

‘WDNR and EPA belreve that lmptementatron of any of the actlve remedlatron altematlves _(C1 '

C2:D,E and F) will have little if any adverse impact on local businesses ‘or recreatlonal
opportunltles Indeed WDNR and EPA believe that the remedy will have substantial posmve '
economic impacts on local commumtres and will facilitate enhanced. recreatlonal activities in-and

'along the River. To the extent that any. adverse- local lmpacts do o¢cur, WDNR:and: EPA expectf'

that they will be short-term and manageable Moreover the Agencres believe that any such "
impacts will far outwelgh the long-term benefits of the remedlatlon on human health and the
envuronment .

Worker Protectmn For the No Actlon and MNR alternatlves occupatlonal Tisks: to perso‘ T
performlng the samplmg actlvmes (for the 5—year reviews) will be unchanged from current tevels:®
There is.some minimal increase in occupatlonal risk assocnated wrth the MNR alterna |ve due to ’
the greater degree of. sampllng mvolved in the Rwer i

For the t' ve actnve remedratlon alternatrves (C1 C2, D E and F), potentlal occupatlonal nsks to

Site workers from direct contact, mgestlon and inhalation’ of PCBs from the surface water and-
sedlments as well as routlne physrcal hazards associated with: constructlon work and’ worklng
on water, are higher than for the No Action and MNR’ alternatives. For these alternatives, as
well as the No Action and MNR alternatives, personnel will follow a snte-specnf ¢ health and -
safety plan and OSHA health and safety procedures and wear the necessary personal '
protective equipment; thus, no unacceptable risks would be posed to workers during the
|mplementat|on of the remedles

In summary, the active remedral alternatlves would not' pose srgmf cant risk to the nearby ‘
communities. A short-term risk to the community and site' workers may-be possible:as-a result -
of potential air emissions and noise from construction equipment, dewatering operations, and-
hauling activities. However, as successfully shown during the Lower Fox River demonstration
dredging pro;ects these risks can be effectively managed/mrmmzzed by: (1) coordinating with -
and involving the communlty (2) limiting work hours; and (3) establishing buffer zones around
the work areas; as well as through (4) using experienced contractors who would assist pro;ect-’ _
design.

Environmental Impacts of Remedy and Controls

Environmental impacts consist of PCB releases from removed sediment into the air and water.
As successfully shown during the Lower Fox River demonstration dredging projects, .
environmental releases will be minimized during remediation by (1) treating water prior to
discharge; (2) controlling storm water run-on and runoff from staging and work areas; and (3)
utilizing removal techniques that minimize losses; as- well as through{4) the possible.use of silt |
curtains where necessary to reduce the potential downstream transport of PCBs. '

Habitat impacts from active remedial activities (Alternatives C1, C2, D, E and F) are expected to
be minimal, as-the benthic community should recover relatively quickly (see White Paper
Number 8 for details) from dredging activities. Additionally, dredging remediation can result.in
coliateral benefits in the course of mitigation, including removal of nuisance species,
reintroduction of native species, aeration of compacted and anaerobic soils and other
enhancements of submerged habitats. -For the capping portion of Alternative F, there could be
similar effects on aquatic vegetation- andBenthic. invertebrate and fish communities, but
recovery of benthic invertebrate communities would likely be slower (relative to recovery from
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'dredgmg) due to changes in the sub aqueous habitat to sand and rock as well as decreases in -
organic content of the sedrment decreasmg the orgamc content of the sedrment :

Potential Adverse Envu:onmental Impacts During ‘Construction - ’ Lo
No. constructron actrvrtres associated with.the' River sediments are conducted for the No Action
“and MNR alternatrves Ne ther continuation of the exrstlng limited samplmg actrvrtles for the No
Action.alternative nor the | creased ‘monitoring program for the MNR altematrve is antlcrpated to
_have any adverse effect on the.environment, beyond that already caused. by the PCB - :
_contamination of the sedlments and the .ongoing releases of PCBs from those sedrments in’
Little Lake Butte des Morts. For the five active remediationi alternatives 1, C2,D,E and F)
the release of PCBs from the contamrnated sedlments into the surface water dunng construc’uon
(dredging and cap placement), will be controlied by operational practices (e.g., control of
‘sediment removal rates, use of environmental dredges and possible use of sediment barners)
Although.precautions to minimize resuspension will be taken, it is likely that there could be a.
localized temporary increase in suspended PCB concentrations in the water column and -
possibly.in fi sh PCB body burdens. Analysrs of results from prolects on Deposit N and SMU
56/57, and comparison to yearly sediment resuspension rates, as'well as resuspenslon U
quantities during yearly high flow events, shows the expected resuspension due to dredgmg to -
- be well within the variability that normally occurs on a yearly basis. Analysis of results. from o
other dredging. projects indicates that releases from envrronmental dredging are relatrvely e
msrgnlf icant. (substantrally fess than 1 percent of the mass of contamrnants) The performance ‘
standards, and attendant monitoring, program ‘developed during design will ensure that dredgmg
operations are performed consistent with the environmental and public health goals of the -
project. This was readily achieved on the Deposrt N and SMU 56/57 prOJects and |s expected to
be feasible for other Rlver dredgrng actrvrtres

Dredging activities may result in short-term temporary impacts to aquatlc and wrldlrfe habrtat of
the Little Lake Butte des Morts, but as discussed below, and in White Paper 8, “Habitat and .
Ecologlcal Considerations as a Remedy Component for the Lower Fox River”, it is expected that
recovery would be rapid.

For the actlve remedlatron alternatrves (C1 C2, D, E and F), there i is the potentlal
transient impact from the temporary exposure of deeper, more highly contaminated -
sediments. during excavation activities. This impact would be minimized by the qurck
completion of removal activities, and (if needed) placement of a post-dredging sand
cover as soon as practicable after the removal operatlons are complete.

- Implementability

lmplementabrhty addresses the technrcal and ‘administrative: feasrbulrty of a: remedy from desrgn
through construction and operation. Factors such as availability of services and materials,
administrative feasrblllty and coordination with other governmental entities are also. cons_ldered

- Technical Feasrbllltv :
Both the No Action and MNR alternatives are technically feasible because no actrve measures
other than continued sampling would be taken. Technical feasibility for the active remediation
alternatives is discussed below in terms of the main components. of the alternatlves Addrtlonal
information is provided in the FS. o

Sediment Processing/Transfer Facrlrtres Alternatives C1, C2, D, E and F require sedlment
processing/transfer facilities. At these facilities, the transfer, ‘dewatering and stabilization of -
dredged material would be conducted. Each of these activities is considered a readily -
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|mplementable commonly engmeered actlwty Des:gn of sediment’ processmg/transfer facuhtles :

- will mclude requurements for. the control of hght no:se a:r emlssmns and water dtscharges

WDNR and EPA have r_iot-determmed- th'e-vlocatxon‘-of the-'Sedlment proeess:ngltransfer' faQIlltleS;'
Preliminary criteria were utilized to establish a list of prehmlnary candidate sites to allow for the"
preparation of a cost estimate. In prepanng the cost estimate in the Feasibility Study; WONR.
and EPA assumed upland staging area in the vucnmty of Arrowhead Park, at the southern.end of
Little Lake Butte des Morts Thts facmty (wherever located) would be temporary and removed

‘Removal Alternatxves 1, c2, D E, and F requure the dredgmg of contaminated ‘sediments. -

Dredglng of sedlments isa readily |mp|ementable and’ envnronmentatly éfféctive englneenng
activity.. Two concerns are 'Ievant to whether sedlments can be dredged effectwely 1)
resuspension‘and releases dur
concentrations that may remaln in sedlments after dredgmg is completed Regardmg
resuspension, as d«scussed above environmental dredges have been shown to generally not -
release significant quantities of contaminants during removal operations. The type-of dredging:

- equipment (mechanical and/or hydraulic) will be selected during the remedial design, using the

most appropriate equipment for the specific conditions in the River. The use of silt screéns or -
other barriers, as appropriate, could further-assist in limiting downstream- migration-of PCBs and
may be used as well. Regarding post-dredging residual contaminant concentrations
comparable projects indicate that achieving the 1 ppm Action Level in remaining-sediments is
readily achievable. The Fox River SMU 56/57 dredging project-achieved a 96 percent reduction
in the average concentration of contaminated sediments targeted for removal in that project.
This is consistent with results for other dredging projects having similar site conditions (see
Appendlx B of the FS, and Hudson River White Paper ID 312663 “Post-Dredgmg PCB
Residuals).”

Dewatering. Alternatives C1, C2, D, E and F would' requnre removal of excess water from '
dredged sediments. Either mechanical or passive dewatering would be used for this purpose: -
These are conventional, commonly utilized proven technologles and are readily implementable
and effective. : S

Water Treatment Conventional water treatment technologies for dredge water have been . -
proven commonly reliable, and are readily implementable and effectlve :

Capping. Alternatlve F includes some capping of areas that. meet the criteria for areas that are

. acceptable for capping. The placement of capping materials is a readily m’rplementable

engineering activity. Sand, gravel and/or fine materials may be utilized for capping. Clean sand :
could be placed over-contaminated deposits to give a surficial concentration in the capped:
areas that is essentially without contamination. The type (e.g., texture/size and sortlng) of cap
material WI" be determmed ona Iocatlon ‘'specific basis. e

Post-Dredging Sand Cover. The selected alternative envisions an option of limited backfilling
if required. The placement of backfill is a readily implementable englneermg acttvnty Sand or
other matenals as approprlate may be utilized for-backfill. /
Transportation. Dredged materials may be transported in-river to sediment processing /
transfer facilities using barges or pipelines. These are considered readily implementable
engineering activities. Transportation v a pipeline is limited to certain distances because of
pumping and right-of-way Ilmltatnons Consequently in some areas of the River, pnpelmes may
not be implementable.
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Off—srte transportatlon of dredged materials to- disposal. facrlrtles will be by truck rail and/or »
barge. These forms of transportatron are routine engineering actlvrtles that have been
employed at many Superfund sites and are techmcally implementable. WDNR and’ EPA will
comply with all legal regulatory requirements. for transportmg both hazardous and non- -
hazardous wastes : .

Disposal. Off-sute dlsposal isa common actlvrty at many Superfun _ srtes The numbe :and
location of off-site drsposal facrlrtles willLbe based on dredged material volume transportatlon
and cost considerations. It is expected that approprlate dlsposal wrll be |n the Fox Valley area

Alternatives €1, C2 and F all include disposal options. Alternative D uses an m-water conf ned
disposal facility for dlsposal These are conventional technologles and. readlly lmplementable ‘,
Under Alternative F, approximately 20 percent of the sediments will be capped in-situ (see”
Table 23, above) For the areas that will be capped, itis considered technrcally achiévable. lt
should be noted that certain areas are. not amenable to capprng and are thus “off hmlts re
capping: .This is because these areas fail to meet certam cntena for capplng (e g suft" crent
water: depth) : . .

An ex—sutu treatment alternattve (Alternatlve E) vntnt‘ catlon was determrned to be techmcally
feasible. This does. requure reuse of resrdual materials after treatment

Treatment. Alternatrve E rncludes thermal treatment by wtnf catlon and is techmcally
1mplementable to meet cleanup goals : _ _

Admmlstratrve Feasrbllltv . A . R '
Both No Action and MNR requrre no actlve measures All alternatlves,.fexcept_ ] Actlon rnclude
an administrative requirement for fish consumption advisories. Since fish consiimption ™
advisories are already in place, this alternative requirement is already met and would continue
even under the No Action alternative.- The active remedial measures are somewhat more_
difficult to implement from an administrative feasibility perspective due to the need for srtrng the
sediment processing/transfer facilities and addressing the associated real property issues, aﬂnd
the need to make arrangements to utilize the River with minimal interruption of boat trafﬁc '

Sediment Processing/Transfer Facilities. -For the active remediation alternatlves ,

_ (Alternatlves C1, C2, D, E and F), the transfer facilities, constructed on land. adjacent to the
River, or in-river, are considered “on-site” for the- purposes of the permit exémption under
CERCLA Section 121(e), although any such facilities will comply. wnth the substantlve o
requirements of any-otherwise necessary Federal or State permrts '

| Removal. Operatrons under these alternatlves wrll have to be performed in. conformance wrth
the substantive requirements of regulatory programs implemented by the U.S. Army. Corps of

Engineers under Section 10 of the Rivers and Harbors Act and Section- 404 of the Clean Water ,

Act. In addition, discharges during remediation will conform to Wisconsin Statutes and
substantive WDNR regulatlons related to dredging and maintaining water. quallty

Dlsposal ldentrfyrng a Iocal landf I for disposal of sedlments dredged from thtle Lake Butte
des Morts is feasible. This would have to be coordinated with local authorrtles consistent wrth
appropriate ARARs. : .

Capping and CDF. For Alternatlve D and F a.lake bed grant would lrkely be requrred from the
Wisconsin leglslature to construct a cap &rin-water CDF. If riparian rights exist, agreements
with landowners with riparian rights would be required. These consrderatlons would be
addressed during design.
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Treatment. Alternatlve Eis admtmstratlvely feasrble Alr emnssnons permlts would be requrred
if sediments are treated off-site. : X

Availability.of Services and Materials. For the No Action and MNR altematlves -all.heeded

‘services:and materrals are avallable For the active remediationi alternatives: (Alternatlves C1

C2,D,Eand’ F),. equnpment and personnel retated to dredging and’ ‘materials handllng {e:g., 5
sediment dewatenng) are commerclally available. . Technology and associated goods and -
services for capping or a post—dredgmg sand cover upland Iandf llor CDF constructlon are
locally available. - o : e

COSt : . : S e . ;
Cost includes estlmated capltal and annual operatlon and maintenance costs ‘as wellas total
capitol cost. Present worth cost is the total capital cost and operation and maintenance costs of
an alternative over time in today's dollar value.’ Cost estimatesare expected to'be accurate” .
within.a range of +50 to -30. percent (T hlS is a standard assumptnon in accordance wnth EPA

.CERCLA gundance )

'The net present worth of the remedlal alternatlves range from $4.5 mllllon for NG Actlon to .

$116.7 million for Alternative C1. For the active remedlal alternatlves the present worth' of the
capital and present worth of operation and mainteénance costs which range froin approximately
$63.6 million for Alternative E to $116.7.million for Alternative C1. Capital costs, present worth
of operation and maintenance costs, and the total costs are listed in Table 24, below. -

Table 24

Comparison of Present Worth Costs. for OU 1 Alternatives at the 1 ppm RAL
Sroponed | Estmatea-| o | Present’
| Removedor I ECB,lVla'ssz - Costs .:-O&Il.lls-posts;» Worth Total |
'Contaminated | Remediated | (¢ yiiong) | (B millions) - Cost
. < (pounds) |- ; - {$ Millions) |.
. {cubic yards) | AR
A—NoAction ' R ¢ 0 45 " 45
‘B — Monitored Natural 0 0 R 99 1 9.9
Recovery - :
C1- Dredglnglpasswe 784,000 3770 112.2 45" 116.7
dewatenng/off—srte :
disposal ' . _ : . : _
1C2- 784,000 3770 61.7 | 4.5 662
Dredgmg/mechanlcal
-dewatering/off-site
dlsposal _ § s - N ,
D - Dredge toaConf ned - 784,000 3770 6351 457 68.0 | -
Disposal Facility o o :
E - Dredge and 784,000 3770 '59.1 45 636
Vitrification
F - Dredging and 635,500 - 3770 86.0 4.5 90.5
Capping to Maximum - E
extent practicable .

From Section 7 and Appendix H of the FS.
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- .Commumty Acceptance) is substantially the same as Alternatives discussed in OU 1°and are -

- Fox River and Green Bay RODfor OU 1and QU2

1.1 3Agency and Community Criteria for Operable Unit

A enc. Acceptance .- . ' _
The State of Wisconsin has been actlvely mvolved :n managmg the resources ‘of the Lower Fox o~
River since. before there was a federal Superfund Jaw. These efforts have led to s:gmf icant state -
_ .knowledge and understandlng of the River and Bay and of the. contamination problems within .
those areas. As a result of this expettise, WDNR has served as the lead agency responsnble for
assessing risks and conducting the RI/FS; ‘which forms the basis for the Proposed Plan. and :
Record of Decision (ROD). ‘As the lead agency, WDNR has worked closely with EPAto -~ " - 4
cooperatlvely develop this ROD. Both WDNR and EPA support the selection of this remedy as
is evidenced by.the joint issuance of thus ROD by both WDNR and EPA

Commumtv Acceptance ‘ o
.Commumty Acceptance considers whether the local communlty agrees with EPA’s analyses and
preferred alternative. Comments received on the Proposed Plan are an important indicator of . .
community acceptance. Community acceptance of the Proposed Plan was evaluated based 6n

- .comments received at the public meetmgs and during the public comment period. There were
‘more than. 4800 ‘comments_concerning the Proposed Plan. This ROD lncludes a responsweness
_summary, Appendlx B, whlch addresses pubhc comments :

11 2 O'perable sUnit.2 (Appleton to 'Little Rapids)

-Table 25 below summarizes the comparative analysis for OU 2 alternatnves and how each
. "altematrve meets, or doés not meet requrrements for each of the nine criteria, described above.

A detalled comparatlve analysis for four of the nine cntena Protection of Human Health and the
-Environment, Long-term Effectiveness and Permanence, Implementabllrty and Cost are
discussed below for all alterniatives. A comparison for five of the nine criteria (Compliance with
' Applicable or Relevant and Appropriate Requirements, Reductron of Contaminant Toxicity,
Mobility, or Volume through Treatment, Short-term Effectiveness, ‘Agency Acceptance and -

therefore not repeated. Similar to the Oou 1, Alternatlves C and E for OU 2 are also consndered
- “Active Remédiation Alternatives.” _ o o _ ]

. The major differences between OU 1 and OU 2 that relate to thls comparatlve analysrs of
alternatives are the followmg _ o ]

1) Mass of PCB contaminants in OU 2 is relatively small and potential for dovl/nlstream_
release proportionally less, and resultin a relatlvely faster time to recovery, '

2) Bedrock immediately underlies contaminated sedrment in the upper portion of the OU 2,
where most of the deposits are located this makes complete removal of contamlnated
materials impracticable,

3) Locks, dams, and the urban/residential setting of a considerable portion of OU 2 make
access more difficult than in OU 1. :

.- .‘:‘
[ ST

A
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Table 25

_ BAlternative

Operable Umt 2 Appleton to thtle Raplds Alternatlves

"sele'et_éd B

Yes'= Fully meets

‘criteria

Partial = Partlally

meets criteria -

No = Does not meet
crlterla

1 No Action-

§ Monitored
A Natural-.
§ Recovery

1. Overall pfotectlon
of human healthand | .-

the. envaronment

No fPartal

2. Compliance with
Applicable or -
Relevant &
Appropriate
Requirements

[ E—

13. Long-term. ..
Effectiveness and
Permanence -

No~

4. Reduction of
Contaminant
Toxicity, Mobility, or
Volume through :
Treatment

No

5. Short-term
Effectiveness

No

6. implementability

Yes

7. Cost (millions of §L

$45

18. Agency
-Acceptance

A Aiternative B

" Alternatve C

TAtematve £

§ Dredge with off | Dredge and -

~f site disposal - - | Virtification

- fPatia >Pa_'r_tial )

§Ves ‘Partial
: Yes Yes
fVes Yes
f Partial Partial
Partial _ [ Partial
=$_165t0383 ' $152t0262

The WDNR has been the Ieadagencyln developlng the RllFS and the' ROD .
Both WDNR and EPA support the selected alternatlve of Monltored Natural s

|.Recovery for this OU.

9. Community
Acceptance

The level of community acceptance of the selected alternatlve is outlined in the )

Responsnveness Summary

11.2.1 Threshold Criteria for Operable Unit 2

Protection of Human Health and the Environment _
The primary risk to human health assomated with the contammated sediment is consumption of
fish. The primary risk'to the environment is the bioaccumulation of PCBs from the consumption
of fish or, forinvertebrates, the direct ingestion/consumption of sediment. Similar to the _
evaluation for OU 1, protection of human health and the environment was evaluated using five

lines of evidence:

¢ Residual PCB concentrations in surficial sediment using surface-weighted avera'ging
after completion of a remedy;

'« Average PCB concentrations in surface water,
* The projected number of years required to reach safe consumption of fish;

¢ _The projected number of years rgguired to reach a surface sediment concentratlon
protective of fish or other biota, and

e PCBloadings to downstream areas and total mass contained or removed.
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‘ 'These are discussed below ' D

- Residual PCB concentratlons in surf~ cual sedlment and surface water
Alternatives C and E for OU 2 could: achieve geeater. reductions in average concentratiori of

. contaminants in surfi cial sediment and in surface water relative to the No Action and MNR

" Alternatives. (Alternatives A'and B, réspectively) = st e Table 26 below. Alternatives Cand E

produce-a reduction in residual PCB concentrations in‘surface sediment using surface-wecghted_ -

averaging after completion, when compared to the No Action or MNR Alternatives. The ...
estimated surface water concentrations 30-years. after remediation is reduced 93 percent for -

" Alternatives-C or E relative to No Action and Monitored Natural Recovery (i.e., 0.19.ng/Lversus :
- 2.76 ng/L in Table 26, below). It should be noted that these estimates do not take into account -
the already completed removal of Depos:t N that occurred during 1998-1999. Deposit N '
comprised 32 percent of the mass (i.e., 65 pounds) of PCBs in OU 2. More recent calculatlon

~ estimated the average SWAC for ou 2 is 0.61 ppm with the PCB mass from Deposnt N and O
removed. .

Table 26 Post-Remediation Sediment and Surface Water Concentratlons in OU -2'; L

Value is from FS Tables 5-4
Values are from Table 8-58 .

‘Time to Reach Acceptable Fish Tissue Concentratlons ’
Reductions in the time reqmred toreach levels safe for human consumptlon of fi sh after
lmplementatlon of Alternatives C and E relative to the No Action and Monitored Natural -
Recovery (MNR) alternatives are listed in Table 27 below. Recovery times for other human
health receptors are presented in the FS, Chapter 8, Table 8-7. Again, these calculatlons do'niot
consnder the removal of Deposit N, completed by WDNR during 1998- 1999.

| , e Estimated Surface Waterw.’-’_
Alternative . Avesr:g_ec::(;ge((:’cnr:ze‘rt\;r(atlogi n Concentrations 30—years after ‘

riclalsedi ppmy Remediation, (nglL)

A.B . 061" _ . 276 -

C.E ' 0066Z - o 0.19

1. Value is from November 14, 2002 email from RETEC to WDNR on SWAC values in OUs 1 4

2

3.

Table 27 Time to Achieve Acceptable Fish Tissue Concentratlons for Walleye in OU
2 at1ppm . , _
- : - Estimated Years to Achieve
Fish Receptor ' Risk Level Goal e e
— e . .Alternatives | Alternatives
1 . R - s _CE | AB.
Walleye | Recreational Angler: RME Hazard Index of 1.0 R S 40 -
Walleye | High Intake Fish Consumer | RME Hazard Index of 1.0 7 55 -
Walleye | Recreational Angler RME 1078 cancer risk level 70* 42
Walleye { High Intake Fish Consumer | rRME 10-5 cancer risk level - 89 : 65
* Does not consider removal of Deposit N. - e

Data is from FS Table 8-14.

Time to Surface Sediment Concentration Protective of Fish or Other Biota

Alternatives C and E would-achieve rredugtions in the time required to reach protective levels for

ecological receptors, relative to the No Action and MNR alternatives.. For representative ‘
receptors, implementation of active remediation alternatives results in time reduction rélative to

Page 76 of 97

4

Ao
[S— S

iy

Btimind Uonranne ol



[

[N

Fox Rrver and. Green Bay ROD for OU 1 and ouU2-

No Action or MNR as'is shown in Table 28, below: Recovery times for. addutional ecologlcal
receptors and recovery times are presented in the FS, Chapter 8, Table 8-7. These calculations *
do not consider removal of Deposrt N that occurred durmg 1998 1999

Table 28 Time to Protective Levels in Sediments for Representatlve Ecologlcal o
Receptors in OU 2.
S Ea ’ S -} "Estim'ated years,to_—a'é—h’i_eve l
Fish Receptor Risk Level Goal ~Alternatives Alterhatlves i
. N IR T . 1. GE AB,
Carp . | Camivorousbird . . | NOAEC . At |- 1
Carp.. - | Piscivorous mammal . .~ NOAEC ... |- . .34 - .| . _10Q_ .
Sediment | Sediment mvertebrate , = _ R B 81

* Does not consider removal of Deposit N,
Data‘is from FS Table 8-1 6.

PCB loadings:to downstream areas and total mass contained or removed _ o
- Reduction. of the PCB:load transported over the Little Raptds Damiinto the downstream areas of

the Fox River is a measure of the overall protectlon of human health and the environment.
Reduced PCB loading from OU 2 will uitimately contribute to reduction of concentrations of
PCBs in sediment, water and fish, and thereby reduce risk to humans and ecological receptors
in the Fox River. Alternatives C or E provide for improvement relative to No Action and MNR.

Summag'
No Action and MNR may take 40 to. 70 years to reach acceptable fish tlssue concentratlons for

recreational anglers and may take more than 80 years to reach safe ecological levels for carp.
Surface water WQS will not be metin 100 years. However, the-recovery times-may be o
overestimated, as these estimates do not consider the removal of Deposit N, which occurred
during 1998-1999. Finally, although Alternatives C or E provide a more protective remedy than
the No Action and MNR:alternatives, risks would only be moderately reduced. '

The comparative analysis for compliance with Appiicable or Relevant and Appropriate
Requirements is substantially the same as discussed for the OU 1 evaluation and is not
repeated. '

11.2.2 Balancing Criteria for Operable Unit 2

Long-term Effectiveness and Permanence

Reduction of Resudual Rlsk ~

The No Action and MNR alternatives result ina contmuatlon of the degraded conditlon of the
sediments and surface water quality of OU 2, for at least several decades. Nevertheless,
modeling demonstrates that OU 2 will eventually recover, due to slow natural decreases in PCB
concentrations, primarily due to burial and dilution.

Alternatives C and & would reduce residual risk through removal of 46,200 cubic yards of
sediments containing approximately 92 kg (about 200 pounds) of PCBs over an area of 34
acres at the 1 ppm RAL for OU 1. This daes result in a reduction in time required to reach safe
human fish consumption rates when compared to the No Action-and MNR Alternatives.
However, based on results already achieved at the Deposit N project with conditions
representative of those present in the remainder of OU 2 (bedrock underlying contaminated
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sediments), it may not be possible to cons1stently ‘meet the RAL.of 1 ppm The Deposat N plth
project demonstrated-that a significant percentage- of PCB contaminated. sediment could be
removed; although it did not nor was it designed to, demonstrate that a con&stent reductlon m
contaminant concentration in residual sediments was feasible. This is especlally true for the
portions of OU 2 where there is bedrock underlying contaminiated sediments.

Reliability of Controls ‘ o ’
For Alternatives C and E, No Action and MNR, fi sh consump’uon advisories and fi shmg
restrictions can provide limited protection to humans until PCB concentrations in fish are -
reduced to the point where the fish consumption advisories and fi shmg restnctlons can be
~ relaxed or discontinued entlrely : e

: Alternatlves C and E permanently.remove contaminated sediment from the River, and can
achieve risk reduction as well as reduce the potential of releases by scour of PCB- contammated

sediments. Alternatives C and E utilize ‘established technologies and are considéred in part fo.

be sufficiently reliable. As discussed below, dredging does not work well with- bedrock”
underlying: shallow sediment deposits (as is present for most:of the: sedlment deposnts |n OU 2)

- Summary
Based on the above analysis of- reductton in residual risk and -adequacy and reliability. of .

controls, Alternative’s C and E are margmally better than the No Action and- MNR alternatlves
but are hkely to have dlff culty in consnstently achlevmg the 1 ppm RAL ' ' : :

lmplementablhty )

Implementability addresses the technical and administrative feas:bihty of a remedy from des:gn
through construction and operation. Factors such as availability of services and materials;
administrative feasnbihty and coordmatlon with other governmental entutues are also: con5|dered

Both the No Action and MNR alternatives are technlcally feasuble as no actlve measures- would
be taken for the PCB- contammated sedlments '

- Technical feasibility for the active remedlatlon alternatives is dlscussed below for operatlonal
aspects of the alternatlves that differ from OU 1.

Sediment Processing/Transfer Facilities - WDNR and EPA have not determlned the Iocatlon

- of the sediment processing/transfer facilities for Alternatives C and E. Preliminary criteria were
utilized to establish a list of preliminary candidate sites to allow for the preparation of a cost
estimate. This analysis indicates that several access locations would be required due to -
navigation impediments by numerous dams and locks between the Appleton dam and Little
Rapids dam. For cost purposes, access locations were.assumed in K_lmberly, near:Wrightstown
and near the Little Rapids dam. Due to the number of access locations required and the
physical barriers presented by the many locks and dams in this Operable Unit, access -
limitations would make implementation more difficult or could reqmre modif cations to
conventional dredging technologtes

Removal - Alternatives C and E require the dredging of contaminated sediments. For the
majority of OU 2, bedrock underlying contaminated sediments may make complete removal of
contaminated sediment and achieving the Action Level objective of 1 ppm impracticable. h
Additionally, dueto higher water velocities for this Operable Unit, a post-dredging sand cover -
would likely not be effective in reliably-coxering post—dredgmg high concentratlons of resudual
PCBs due to the greater water velocmes - : :
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Summag ] ‘
Alternatives C and E may be dlfﬁcult to effectively lmplement due to site condltlons with bedrock _
underlymg contaminated sediments, and the large number of locks and dams which would limit.

river access and navrgatlon Admrmstratlve rmplementabllrty would be consrstent wrth OU 1.

Cost S

Cost mcludes estlmated capital and annual operatron and mamtenance costs as well as total
capitol cost.. Present worth costis the total capital cost and operatlon and maintenance costs of
an alternative over time.in today's dollar value. Cost estimates are expected to be accurate B
within a range of +50 to -30 percent. (Thrs is a standard assumption in accordance with EPA
CERCLA guidance.). : . _ ‘ . o

The net present worth of the remedral alternatrves range from $4 5 mlllron for No Actron to $20 1
million for Alternative C (see Table 29; below) FU

The comparatlve analysrs for. Reductron of Contamrnant Toxrc1ty, Mobrllty or Volume through
Treatment, and Short-term. Effectrveness is substantrally the same as for the OU 1 evaluatlon

“and are not repeated

11.2.3 Agency and Commumty Criteria for Operable Unrt 2 "
The comparative analysis for Agency Acceptance and Community Acceptance is substantrally
the same as discussed for the OU 1 evaluation and is not repeated. . -

Table 29 Comparison of Present Worth Costs for OU 2 Alternatlves at a 1 ppm RAL
Estimated
Volume Estimated Capital o Present— 1
- -1 PCBMass O&M Cost | Worth Totalv
Removed or o Costs Gy .
BRI Remediated- (% mlllrons) ‘Cost-
. contained | (pounds). - ($-miilions) DU ($ mrllrons)
L {cubic yards) | ‘ .
A — No Action - 0 ) 0 M| 4.5 4_.5
"B — Monitored Natural 0 0 0 997 991
Recovery . .
C - Dredging/passive 46,200 200 33.8 45 - 20.1
dewatering/off-site : ‘
disposal
E — Dredge and 46,200 - 200 VANSE 45 CL 7 A
Vitrification ' '

From Section 7 and_Appendix H of the FS.

12. PRINCIPAL THREAT WASTES

The National Contingency Plan (NCP) establishes an expectatron that treatment will be used to
address the principal threats at a site whenever practical. Engineering controls, such as ori-site
or off-site containment, may be used for wastes that pose a relatively low long-term threat or
where treatment is impractical (NCP Section 300.430(a)(1)(iii) and Supetfund Publication- -
9380.3-06FS, November 1991 “A Guide to Principal Threat and Low Level Threat Wastes”).

The concept of prmcrpal threat and low-level threat wastes is applred on a site-specific basrs .
when Characte_rizi_ng‘source material. Sodrce material is defined as material that includes or
contains hazardous substances, pollutants, or contaminants that-act as a reservoir for migration
of contamination to groundwater, fo surface water, to air, or acts as a source for direct
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exposure ln the Lower Fox River and Green Bay Site, the contamlnated sedlment are. source |

matenals

. Prmcupal threat wastes are those source matenals cons;dered to be hlghly toxuc or hlghly moblle "

which cannot be religbly contained or that:would present a significant risk to human heaith or-

the environment should exposure occur. The manner in which principal threats are addressed

generally will determine whether the statutory preference for treatment as a principal element is

satisfied., Although USEPA has not established a threshold level of toxncntylnsk to identify a”.

principal threat waste, generally where toxicity and mobility of source matérial combine to pose -
-a potent|a| nsk of 10 3 or greater the source matenal i consndered pnncnpal threat waste

With respect to the Fox River sediments in OU 1, some PCB concentrations create a‘isk'in the

range of 10 or more. The preference for treatment outlined above applies to these particular -

sedimenits. However, it would be impracticableto closely identify, tsolate and treat these
principal threat wastes differently than the other PCB sedimentsin OU1." The' dredgmg
technology that will be employed to accomplish the OU 1 remedy does not distinguish among
gradatlons of contammatlon in source materials. Nevertheless, at'the conclusion ofthe OU 1
remedy the source materiais (and principal threat wastes) will have been removed from the
River, dewatered, and deposited in a landfill. in so domg the mobility of the pnncnpal threat
wastes will have been greatly reduced

13. SELECTED REMEDY
131 The Selected Remedy

'The selected remedy for OU 1 is alternatlve CZ ThlS remedy mcludes removal, -dewatering, and
off-site disposal of an estimated 784 200 cubic yards of PCB- contaminated sediment from OU 1
(Little Lake Butte des Morts) with PCB concentrations greater than 1 ppm. These sediments

are estimated to contain approximately 1,715 kg (about 3 77OIbs) of PCBs or approxumately 90 -

. percent of the total PCB mass in OU 1.

The selected remedy for OU 2 is Alternative B, Monitored Natural Recovery and Institutional
Controls. .

~ Summary and Description of the Rationale for the Selected Remedy

The summary of the rationale for the selected remedy will be addressed for each Operable Unlt
The following sections discuss specifics of how the selected alternative would be implemented

at each OU. Five-year reviews will be conducted of remedial activities at each OU to determine.

remedy effectuveness

Operable Unit 1 — Little Lake Butte des Morts, Alternative C2 - Alternatlve C2 includes the
removal of sediment with PCB concentrations greater than the 1.0 ppm remedial actlon level |
(RAL) using an environmental dredge followed by dewatering and off-site dlSposal of the
sediment. The total volume of sediment to be dredged in this alternatlve is approxnmately
784, 200 cy.

» Site Mobilization and Preparation. The staging area for this OU will be determined during
the desngn stage. Site preparatlon at. the staging area will mclude collecting soil samples,
securing the onshore property area for equ:pment staging, and. constructmg the mechanlcal
sediment dewatering facility, water treatment facilities, and sediment storage and truck
loading areas. -A docking facility for dredging may need to be constructed Assumlng a
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stagmg area can.be found south of the railroad bridge, a separate staging area for the |

dredge when operatmg north of the. railroad bridge may.be needed, Thrs facnhty woutd be

.- used-solely for the purpose of- docklng dredging equlpment—-—any dredge slurry wull be o
-~ pumped to southem staging area:- : . e

Sediment Removal. Sediment removal will be conducted using'a dredge (e g cutterhead

- orhorizontal auger or other method). Given the volumes and operating assumptions
o descnbed in the FS, completing: the removal effort is estimated to take approximately srx
..years for ou. Fora dredgmg removal, in-water plpehnes will carry the slurry from the

dredging area to the staging area for dewatermg Forlonger pipeline runs, it would be
necessary to utilize in-line booster pumps to pump the 'slurry to the dewatenng facrhty lf
necessary, silt-curtains around the dredging area may be used to minimize sediment
resuspension downstream of the dredging operation. Buoys and other waterway markers
will be installed around the penmeter of the work area. Other activities associated with -
sediment removal will be water quahty momtormg post-removal sedrment surveys and site
restoration. P R :

Sediment Dewatermg Removal using dredging technologles will fequire mechanlcal

- dewatering requiring land purchase or access, site clearing, and possibly construction of

temporary holding ponds. Dewatering techniques would likely be sinilar to the- mechanical
processes used for both:Lower Fox River demonstration. pro;ects mcludmg aseriesof . -
shaker screens, hydrocyclones, and belt filter presses. ‘ :

Water Treatment.  Water treatment will require the ‘purchase of equipment an_d ‘materials for
flocculation, clarification, and sand filtration. Water treatment will be-conducted 24 hours per
day, 7 days per week during the dredging season. Discharge water for hydraulic dredging is

- @stimated-at 570,000 gallons per day. Daily discharge water.quality monitoring is included-

in'the ‘cost-éstimate. Treated water will be sampled and: ‘analyzed to verify compliance- with
the approprlate dlscharge requirements. Carbon filtration will likely: bei necessary

Sediment Disposal.. Sediment disposal includes the loading and transportatlon of the

- sediment to-an NR 500 landfill with TSCA approval (needed for sediment if. concentratlons '

are over 50 mg/kg PCB) after mechanical dewatering. The sediment will be loaded using a

- front-end loader into tractor-trailer end dumps fitted with bed liners or sealed gates. Each.

load will be manifested and welghed The haul trucks will pass through a wheel wash prior
to leaving the staging area to prevent the tracking of soil onto nearby : streets and hlghways.

‘Demobilization and Site Restoration. Demobilization and site restoration will invoive

removing all equ1pment from the staging and work areas and restonng the site to, ata
minimum, its orlglnal condition.”

Institutional Controls and-Monitoring. Baseline monitoring will include- pre- and post—
remedial sampling of water, sediment, and biological tissue. Monitoring during _
implementation will include air and surface water sampling. Verification monitoring to -
confirm that PCB contamination has beenremoved to the RAL may include surface and
subsurface sediment 'sampling. Long -term monitoring will include surface water, blologlcal'
tissue, and possibly surface sediment sampling. The types and frequency of pre- _
construction monitoring will be developed during remedial design. Plans for monitoring
during and after.construction will be developed during the remedial design and modified
during and after construction as appropriate. Institutional controls may include access
restrictions, land use or water use restrictions, dredging moratoriums, fish consumption .
advrsones -and domestic water supply restrictions. Land and water use restrictions and

-access restrictions may require local or state legislative action to prevent inappropriate use

or development of contaminated areas
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. Achlevement of Remedral Action Level Objectlve The mass and volume to be
‘remediated will be based on settlng a dredge elévation baséd on a RAL of 1-ppm while
achieving a SWAC of 0. 25 ppm for OU 1. The success of the selected remedy for OU 1 will -
be evaluated based.on a SWAC of 0.25 ppm with samples taken:from 0-10 cm depth This

- .is discussed further in section 13.3. : ,

Operable Umt 2 Appleton to thtle Raplds, Alternatlve B The MNR altematlve wrll_'mclude
a 40-year monitoring. program asis dlscussed inthe FS for. measuring PCB and mercury levels
in water, sediment, invertebrates, fish, and brrds The momtonng program will be developed to
effectively ‘measure. achnevement of and progress toward the RAOs In summary, the
momtorlng program will: mclude ‘ : : :

. Surface water quallty sampllng to deten'mne the downstream transport of PCB mass mto
-.Green Bay; .. - .-

¢ Fish and waterfowl tlssue samplmg to determme the resndual nsk of PCB and mercury
consumptron to human receptors

o ‘Fish; bird, and zebra mussel tlssue samplmg to determlne the resrdual nsk of PCB uptake to
' . environmental receptors : :

o Population:studies of bald eagles and double crested cormorants to assess the resrdual
effects of PCBs and mercury on repraductive viability; and - :

. Possible, surface sediment sampling in MNR areas to assess potential recontamlnat|on from
L upstream sources and the status of natural recovery :

The types and frequency of pre-constructron momtonng will be developed dunng MNR Iong term
monitoring: plan design. Plans for monitoring-will be developed during the remedial desrgn and
modified during and after the upstream construction in OU 1, as appropriate.-

Until the RAOs have been achieved, existing institutional controls will have to be maintained to
help prevent exposure of human receptors to contammants Institutional controls may include
access resttictions, land us€ or water use restrictions, dredging moratoriunis, fish consumption
advrsones and domestlc water supply restrictions. Land and water use restrictions and access
restncttons may require local or state legislative action to prevent mappropnate use or

_ development of contaminated areas. Deposit DD, ‘an area in OU 2 of greater contamination, will
be addressed as part of the active remediation at adjacent OU 3.

13.2 Summary of the Estimated Costs of the Selected Remedy

The total estimated present-worth cost of the-selected remedy is $76:1 million. Thisisan
engineering cost estimate that is expected to be within +50 to -30 percent of the actual project.
cost (based on year 2001 dollars) Changes in the cost elements are likely to-occur-as a result
of new information and data collected during the remedial design. Major changes may be
documented in‘'a memorandum in‘the administrative record, an Explanahon of Slgmf cant
Drfference (ESD) ora ROD amendment

13. 3 Cleanup Standards and Outcomes for the Selected Remedy

Thé selection of a remedy was accomplished through the evaluation of the nine criteria as
specified in the NCP. A remedy selected for a site must be protective of human health and the
environment, comply with ARARSs (or Justrfy a waiver) and offer the best balance of tradeoffs
with respect to the balancing and madifying criteria in the NCP.
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Through the analyses conducted for the RI/FS, WDNR and EPA have determmed that there |s‘__‘- :
an-unacceptable risk to.-human health and the environment from the consumption of fish from '’
the Fox River. It has also beén determined that the unacceptable risk will continue for many
decades without actlve remedlatlon of the PCB—contamlnated sedlments in ou 1 ‘

' 13.-3.1 Achrevm‘g Cleanup Starida-rds

WDNR and EPA beheve the removal of
sediments with PCB concentratrons greater than
the 1.0 ppm RAL in OU 1 is important to
achrevmg the timely reduction of risks to an
acceptable level. WDNR and EPA envision that

.all sediment contaminated at concentrations

above the RAL in OU 1 will be removed.
Therefore this ROD provxdes that under certain
circumstances a sand cover may be used to

supplement the primary dredging remedy in order '
. to reach the risk reduction targets.. Pre-

remediation sampllng and characterization éfforts
“residual Surface Weighted AVerage '

| “Concentration (“SWAC”) of sedimen
- 0.19 ppm in OU 1. The SWAC in this™
_instance is less than the RAL because the

will define a. spatial "footpnnt (both horizontally -
and- vertically) of the sediment in OU 1 that has a
concentration of PCBs greater than 1 ppm, itis
this footpnnt that is targeted for removal by '

dredging. If dredging is able to achleve this result ;

(i.e., remove all sediments with PCB
concentrations greater. than 1 ppm), the actlve
remediation portion of the OU 1 remedy will be’
complete.

However, if after dredging is conwpleted for OU 1,
sampling shows that the 1 ppm RAL has not been
achieved, a SWAC of 0.25 ppm may be used to

-assess the effectiveness of PCB removal. If that

SWAC of 0.25 ppm has not been achieved for OU
1, then the remedy provides certain options to
further reduce risk. The first option is that
additional dredging may be undertaken to ensure

. that all sedlments with PCB concentratlons

greater than the 1 ppm.RAL are removed -
throughout the particular deposit.” A second
option would be to place a-sand cover on dredged
areas to reduce surficial. concentrations such that’
a SWAC of 0.25 ppm for OU 1 is achieved.

13.3.2 Expected Outcomes of Selected
Remedy and RAL Rationale

RAOs were developed to provide relative
comparisons for different remedial alternatives.
RAO 1 relates to achieving surface water quality
standards. RAOs 2 and 3 relate to protectnveness
for human and ecological receptors. RAO 4
evaluates long-term relative releases to Green

Explanatlon of Remedlal Actlon Level
Surface Welghted Average Concentratlon,
_and Sediment Quallty Threshold

“Thé term Remedial Action Level (“RAL')
refersto a PCB ‘concentration in sedlment
used to define an area or volime of: -
contaminated sediment that is targeted for
remedlation In other words, this ROD calls
for the removal by dredglng of all sediment
inOU 1 that has a PGB concentration of
greater than1 ppim. If all sediment witha
concentration greater than the 1 ppm RAL is
removed, then it is expected that the -

SWAC is calculated as an average

'concentratton over the entire OU 1,-after the

removal of sediment from dlscrete areas

| (“deposits™) which are above the RAL and

includes averaging over areas in which there
are surface concentrations less that the
RAL. SWAC calculat/ons are drscussed in
section 5 of the FS.

The term “Sediment Quality Threshold”
(SQT) refers to the PCB concentration in the
sediment that is protective of specified
human and ecological receptors. SQTs vary
depending on the sensitivity of the particular
receptor (e.g., recreational anglers “hlgh

| intake” fish consumers, walleye, ‘mink, etc.).

Put another way, if the remediation called for

_in this ROD results in a sediment

concentrationat or below the SQT, then the
risk to specified human and ecologlcal
receptors will have been reduced to a safe
level. It is important to understand that
immediately upon the completion of the
dredging, it is not expected that the SQT will
be achieved. Instead, it is contemplated that
the SQT will be met.only after the river is

- allowed a certain amount of time to recover’ ’

through natural processes following active
dredging.
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Bay and Lake Mlchlgan and RAO 5 consrders short term releases from potentlal remedxes
themselves. N

RAO 1 may not be achleved in the foreseeable future due to the very stnngent goals for PCBs
acceptable in surface waters, but nevertheless: significant l'lSk reduction will'occur (l' able 13).”
Recovery times estimated for RAOQs 2 (i.e., -protection of human health) and 3 (ji.e., protection of
ecological receptors) indicate that they will be met well within the défined goals." RAO4 relates -
to loading of Green Bay and Lake Michigan and indirectly relate to OUs 1 and 2, However,
reductions of loadings from removil of contaminants in OU 1 will sngmf cantly reduce B
contaminant migration downstream and will therefore contribute to ‘achieving RAO4. RA05 is

,achlevable with conventlonal removal envnronmental removal technologles for OU 1 and does -
not apply to.OU 2. .~

- RAOs 2 and 3 are evaluated in the alternatlve specnf‘ [o} RlSk Assessment in'the FS by estlmatlng
the time requrred to reach the protectlveness criteria for-human health (i.e.; removal of fish- '

advnsones) and the time requnred to reach the protectlveness criteria for ecologlcal receptors for _

no. removal and for dlfferent remedlal actlon levels for contamlnant removal

A PCB concentratlon of 1 ppm has been selected as the appropnate ‘Renmedial Actlon Level.
based on the its ablllty to achieve Remedial Actlon Objectives (RAOs) in surface water-and for -

- human ‘health and ecological receptors within a reasonable timeftame relativé to the antrcrpated
costs.. Exposures to PCB sediment concentrations above 1 ppm must bé eliminated in order to
achleve a protective Surface Welghted Average Concentration (SWAC) within a reasonable
tlmeframe This RAL will also reduce and minimize surface water coricentrations and the -

release of contamlnants to downstream areas of the Fox Rlver Studies conducted as partof the '

Lower Fox. River and Green Bay RI/FS indicate that a 1 ppm RAL 'sHows’ the greatest decrease
- i pro;ected surface water. concentratlons relatlve to the other actlon levels ' i

PCB RALs of No Actlon 5 0 ppm 0 5 ppm, 0.25 ppm, and 0.125 ppm were also evaluated.
.However, those. RALs greater than 1 ppm would require a significant amount of additional time
to achieve the RAOs for the Site. For those RALs less than 1 ppm - the RAOS would not
necessarily be achieved sooner than the 1 ppm RAL. The RAOs considered in determination of
the RAL are discussed below. for Operable Units 1 and 2. It is important to note that the absolute
numbers have uncertainty inherent wnth model predictions, however relatlve dlfferences among
the RALs are reliable :

‘ Justlf cation for. Operable Unit 1 Remedial Action Level of 1. 0 me ' :
Figure 5 shows our modeling analysis of sediment RALs in companson with the Surface
Weighted Average Concentratlons (SWACs) which will resuit from the cleanup at the selected 1
ppm RAL." Modellng suggests that'a 1 ppm RAL can achieve an estlmated 0.185 ppim PCB -
SWAC for OU 1 (Figure 5 below). Selecting a sedlment RAL of 1 ppm clearly stands out as the
most effectlve RAL because the risk declines. srgnlf cantly in'a reasonable time period (see
figures 6 and flgure 7). ThlS wnll result in reaching nsk reductlons in the years estlmated ln T

~ Table 30, below.

7
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Figure 5 'Remedial Action Levels and Estlmated SWACS for Evaluated RALs for
ouU 1 (from FS Table 5-4)

Action Levels &
OU1 SWACs
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Potential Remedial Action Levels

As shown in Table 30 below, modeling suggests that a sediment RAL of 1.0 ppm, and a SWAC )
of 0.185 ppm will lead to fairly rapid declines in PCB fi sh tissue concentrations. Using the 1
ppm RAL, Table 30 projects the number of years untll the nsk of fish mgestlonlconsumptlon

declines to acceptable levels for different consumers.

Table 30 Estimated Years to Reach Human Health and Ecological Thresholds to -
Achieve Risk Reduction for the Operable Unit 1 at a RAL of 1.0 ppm

'Estimated e

Fish Receptor - | Risk Level Goal Years
Walleye Recreational Angler RME Hazard Index of 1.0 <1
Walleye High Intake Fish Consumer: RME Hazard index of 1.0 4
Walleye Recreational Angler RME 105 cancer risk level 9
Walleye High Intake Fish Consumer RME 1072 cancer risk level . 14
Carp - Carnivorous bird NOAEC - 14
Carp Piscivorous mammal NOAEC ‘ 29

A 1 ppm RAL shows the greatest decrease in projected surface water.concentrations. Figure 6
shows model estimates for PCB surface water concentration 30 years after remediation are .
2.99 ng/L for No Action, 1.67 ng/L for 5 ppm, and 0.18 ng/L for 1-ppm, which is the largest -
relative drop. Additional declines for projected surface water concentrations for RAL less than 1
ppm are relatively minimal: 0.13 ng/L, 0.05 ng/L and 0.04 ng/L, respectively for 0.5 ppm, 0.25
ppm and 0.125 ppm RALs. In other words, selection of an RAL less than 1 ppm would only
marginally reduce the SWAC and would -only marginally reduce surface water concentrations.
Thus, a comparison of various RALs shows. the 1. ppm RAL has the greatest relative post-
remediation decrease in surface water cGricentrations.
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Figure 6 Estmiates of Surface Water PCB Concentrations for the .Evaluated RALs 30 |
Years After Completion of Remedial Activities for OU 1

Fas
4

Surface Water PCB Concentratmns

- for OU1
30 Years Post-Remedlatlon

PCB COncentratlons (ngIL)
;ga
&
- Potential Remedial Action Levels: P
|MNo Action B5 ppm @1 ppm 0.5 ppm M0.25 ppm W0.125 ppm | '

As shown in Figure 7, a 1 ppm RAL shows similar relative decreases in refation to acceptable-
fish tissue concentrations for walleye. Figure 7 shows that for RAL concentrations: greater’ than '
1 ppm, significantly more years will elapse before the risk of fish consumption declinés to - 7
acceptable levels. The time that it would take to acceptable fish tissue concentrations are 51
years for No Action, 29 years at a RAL of 5 ppm and less than 1 year for a RAL of 1 ppm. The

time needed to reach acceptable fish tissue concentrations for RALs less.than 1 ppm (0.5 ppm, 3
0.25 and 0.125 ppm) are almost indistinguishable from the 1 ppm level. Other species of fish .
show similar reductions and are discussed in detail in the Feasibility Study Chapter 8. Figure 7 e

clearly shows that there is limited risk reduction achieved by selecting an RAL of less than 1
opm. : 3 :

P
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Figure 7 - Time to Achieve Acceptable Flsh Tissue Concentratlons for OU 1

Time to Achieve Acceptable Fish Tlssue
Levels for OU 1

Years

Potentnal Remednal Action’ Levels -
[@No Action WSppm B1ppm B0.5 ppm aozs ppm uo. 125 ppnﬂ

Safe fish consumption by birds showed similar relative reductions for 1 ppm versus other
potential cleanup levels (Figure 8). For fish eating birds, the time needed to reach safe fish -
consumption is 100 years for No Action, 67 years for a 5 ppm RAL, 14 years for a 1 ppm RAL
(the greatest relative reduction in time), and 9 years for 0:5 ppm RAL. Thus, similar to the
earlier figures, the 1 ppm RAL provides the greatest relativé:reduction of time to ecosystem
recovery.

Figure 8 Time to Safe Fish Consumption by Birds in OU 1

Time to Safe Fish Consumption
for OU1 (fish eating birds)

Years

'Potential Remedial Action Levels

| BNoAction  mSppm  @1ppm - @0.5ppm  mM0.25 mo.125 |

A 1 ppm RAL is also the most protectivé®based on estimates of downstream loadings (i.e.,
movement and migration of PCBs into other areas of the River and eventually Green Bay).
Downstream loadings of PCBs from OU 1 relative to remedial activities, are as foliows: No -
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Actron - 11.33 kglyear, 5 ppm - 6.35 kglyear, 1 ppm — 0.66 kg/year, 0.5 ppm — 0.49 kg/year,

0.25 ppm — 0.18 kglyear, 0.125 ppm — 0.15 kg/year (Figure 9). The RAL of 1 ppm provides the

greatest decrease in downstream loadings relative to the other RALs. Like earlier Figures,
Figure 9 shows clearly that, with respect to downstream Ioadlngs the 1 ppm RALs level
achleves the most reduction.

Figure 9 RALs and Downstream Lbadings-in ou 1‘ o
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In summary, the 1 ppm RAL shows the greatest relative lmprovement for all the pertment RAOs
resulting in a protective 'and cost effectlve cleanup level for OU 1.

Justification for Monltored Natural Recoverv for OU 2

WDNR and EPA have determined that Monitored Natural Recovery (MNR) for OU 2 is
sufficiently protectlve of human health and the environment. However, because of Deposit DD
proximately to OU 3, the decision on whether to remediate this deposrt will be deferred until the
ROD for OU 3 is prepared :

The mass of PCBs and volume of contammated sedlments in OU 2 is approxumately 109 kg and

339,200 cubic yards, respectively, for all deposit and interdeposit sediments. This is a small
portion (2.4 percent) of the PCB mass and sediment volume in the entire 39 miles of the Lower
Fox River, which includes 29,855 kg (66,050 pounds) and 14,061,100 cy, respectively. The 20-
miles River reach of OU 2 is a relatively long stretch of the River and includes 22 deposits with
relatively small sediment volume-and PCB- mass?;\Mthm OU 2,'the deposits with the-two largest
masses are Deposit N (30 kg {65 pounds]) and Deposit DD (34 kg [74 pounds]). These two
deposits account for 58 percent of the fotal PCB mass in this'reach; a majority of the PCB mass
at Deposit N was removed during the pllot project at that location, and the agencies will evaluate
the feasibility of remediating Deposit DD as part of the OU 3 ROD. Because the removal of all
the material from Deposit N is not reflected in the volume estimates in the RI/FS, risk for this
reach may be overestimated. An evaluation of sediment volumes within individual deposits in

OU 2 shows there are no deposits with a sediment volume greater than 10,000 cy having a PCB

concentration above the 1.0 ppm action level. This-demonstrates that the areas within this
Operable Unit needmg remediation are relatively few and that the risk of exposure from-one of
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| these areas w:th hlgher concentration is low.. In addition, the SWAC for QU 2 with no actlve |

remediation, is 0.61 ppm. " This exnstmg SWAC is close to the 0. 25 ppm SWAC goal of OU 1

In addition:to: the small physncal size and the small quantlty of PCB mass within the deposnts m :
this resch, there are numerous impediments, such as the presence of several dams; the =

physical characteristics of the River in this reach, and-the lack of good- staglng areas, that would
- cause difficulties in implementation and in mobilizing and: operatmg dredging equipment. These

same features also limit the ability.to effectively cap t the areas within this reach. These
impediments would necessitate multiple staging areas. The cost estimate for dredging within -
this reach at the 1.0 ppm action level is $20.2 million to remove 46,200 cy of contamlnated

sediment. The cost to remedlate thls river sedlment would be almost $440 /cy.

In addition to. the above practlcal consnderatlons achlevmg of contamlnant concentratlon (1 e,
risk) reductions would be: more difficult for dredging ‘areas where bedrock lmmedlately underlles .
contaminated sediment.: Results on, projects such as Deposit N or projects with similar.

‘conditions (e, g Manisthue River/Harbor). support the idea that achieving reductlons in

contaminant concentrations.would be difficult. Thus, a dredglng remedy fora large portlon of

-this.reach-would be expected to be less effective and could be more costly for llkely only modest

risk reduction.

13.4 Contingent Remedy - In Situ Capping (| e., “Partial Cappmg” or
“Supplemental Capping”)

WDNR and EPA have selected alternative C as identified in the proposed plan and the RIFS as
the selected alternative. However, during the RIFS public comment period, the Agencies

- received numerous comments relating to the viability of capping as a possuble remedy Based

on these’ publlc comments, WDNR and EPA have developed this contingent: remedy that may
supplement the selected remedy in certain circumstances. This contingent remedy may only be -
lmplemented if it meets the followmg reqmrements

1. The contmgent remedy, consisting of a comblnatlon of dredglng and cappmg, shall provide
- the same level of protection to human health and the environment as the selected remedy,

2. ThlS contingent remedy must be less costly than the selected remedy to be wnplemented
3. This contingent remedy shall not take more time to implement than the Selected remedy,

4. This contingent remedy shall comply with all necessary regulatory, administrative and -
technical requnrements dlscussed below, and

5. The capping contemplated in this contingent remedy will not be permltted in certaln areas of -
- ou1: ‘

« No capplng in areas of navigation channels (with an appropriate buffer zone)

- - & No capping in areas of lnfrastructure such as plpellnes utillty easements bndge .
' piers, etc (with appropnate buffer zone).

» No capping in areas w1th PCB concentratlons exceedlng TSCA levels.

¢ No capping in'shallow water areas (bottom elevations which would resultin a cap
- surface at elevation greater than -3 ft chart datum for QU 1 without prior dredging to
allow for cap placement.

A
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13 5 BaSIs for lm.plementmg the Contmgent Remedy (OU 1)

Use of this contingent: remedy may be employed in. ouU1to supplement the selected dredgmg
remedy if one or both of the following criteria are demonstrated.. The decision as to whether one
or, both of the criteria below have been met wﬂl be determlned solely by the EPA and WDNR

' 1) Based on sampllng results taken after a suff uent amount of OU 1 dredging’ of contamlnated
- sediment deposits (e.g., dredglng of. deposnts A/B; C, and:POG); it can be predicted witha .
' hlgh degree of certainty that a PCB SWAC of 0: 25 ppm ‘would not be achleved for OU 1 by
dredging alone, or .

2) Capping would be less costly than dredging in accordance wrth the protectweness '
“provisions and the nine criteria in the Natlonal Contlngency Plan (40 CFR 300 430)

In addltlon to capping areas of OU 1 the selected dredging. remedy would stlll be completed in.
areas not capped. Based'on estimates in the Feasibility Study, and due to- llmltatlons on'where
capping could be done; capping would be limited to less than 25 percent of the total volume of
- contaminated sediments in OU 1. Selection and implementation-of this contmgency would be
documented in an Explanation of Significant Differences (ESD). S :

It should be noted that if dredging alone achieves cleanup standards; and the'_(:or\_tlngent. .
remedy is not shown to be more cost-effective than dredging alone, then capping would not be
lmplemented

13 6 Descrlptlon of Contmgent Remedy

The Contlngent Remedy whlch may supplement the selected remedy, consrsts of the followmg
“components: -

e Cap Design. Cap construction specifications would be determined during design. Although
the Feasibility Study envisioned a cap composed of 20 inches of sand-overlain-with 12
‘inches of large cobble “armor” to provide erosion protection, the final cap design would be
based on predicted performance. The final cap design must have sufficient thickness to
ensure containment of contaminants, resistance to burrowing organisms, and “armonng to
provnde sufficient permanence and resistance to erosion and scour.

+» Demobilization and Site Restoration. Demobilization and Site restoratlon would requrre
removing all capping-related equment fencing, facnlltles etc., from stagmg and work
areas.

e Monitoring. Operation and maintenance monitoring would be required to ensure proper
placement, maintenance of cap integrity, and isolation and containment of contaminants.
For this type of capping, monitoring would be performed to ensure that the cap is placed as
intended, necessary capping thickness is maintained, and contaminants are contained and
do not become bioavailable. In addition to other dredging-related monitoring, cap
monitoring would include bathymetric or side-scan sonar profiling, sediment and cap
sampling, and capture and analysis of pore water that may migrate through the cap, as well
as diver inspections to ensure that the cap is intact and containing contaminants.

» Institutional Controls. Institutional controls may include deed restrictions, Site access and
anchoring limitations, and continuation of fish and waterfow! consumption advisories as
appropriate. Access restrictions could include limitation on the use or development of
capped areas, possibly requiring local or State legislative action. These controls and
limitations are intended to ensure the permanence of the cap and to minimize re-exposure
and/or migration of contaminants.
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Fox River and Green Bay ROD for OU 1 and OU 2

13.7 Estimated Costs of the Contmgent Remedy

Costs would be.determined_prior to implementation of capping. Estlmates of cappmg costs .

-would be documented inan Explanatron of Slgmf icant Drfference (ESD)

14. STATUTORY DETERMINATIONS

Under CERCLA Sectlon 121 and the NCP the remedles that are selected for Superfund srtes
must be protective of human health and the enivironment, comply with appllcable or relevant and :
appropriate requirements (unless a statutory waiver is justified), be cost effective, and utilize
permanent solutions and aiternative treatment technologies or resource recovery technologles
to the maximum extent practlcable In-addition, CERCLA includes a. preférence for.remedies
that employ treatment that permanently.and significantly reduces the volume, toxicity or mobrllty

= of hazardous wastes as a principal element and a bias against off-site disposal of untreat_ed
~ wastes. The following sectlons discuss how the selected remedy. meets. these statutory
" requirements.

14 1 Protectlon of. Human Health and the Enwronment

Implementatlon of the selected remedy will adequately protect human health and the
environment through the removal and off-site disposal of PCB-contaminated sedrment and the.
monitoring of the natural recovery of PCB contaminated sediment that is left in place. The .-
selected remedy will target a sediment clean up level of 1.0 ppm in OU 1. This residual risk .
posed by this action level in OU 1 in years to reach human health-and ecological thresholds are
presented in Table 30 above. This table indicates that for the selected Action Level.of-1.0 ppm,
fish advisories for acceptable fish tissue concentrations in walleye would be achleved in 1to 14
years :

The SWAC value in OU 2 will be 0.61 ppm. I‘mplernentationof the selected alternative i‘n”OU, 1
and - OU 2 will result in PCB concentrations within acceptable risk ranges over trme The -
selected remedy does not pose unacceptable short-term nsk :

14.2 Compliance with ARARs

~ Section 121(d) of CERCLA requires that Superfund remedial actions meet ARARs. The

selected remedy will comply with the ARARs listed in Table 31.
14.2.1 Potential Chemical-Specific ARARs

Toxic Substances Control Act (TSCA) :

TSCA establishes requirements for the handling, storage, and disposal of PCB-containing
materials equal to or greater than 50 ppm. TSCA is an ARAR at the Site with respect to any.
PCB-containing materials with PCB concentrations equal to or greater than 50 ppm that are
removed from the Site.

Clean Water Act

Federal surface water quality standards gre adopted under Section 304 of the Clean Water Act
where a state has not adopted standards. These federal standards, if any, are ARARs for point
discharges to the River. Related to these standards are the federal ambient water quallty
criteria. These criteria are non-enforceable guidelines that identify. chemical levelsifor surface’

3
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waters and generally may be related to a variety of assumptions such as useof a- surface water'

body as a water supply. These cntena may | be TBCs for thls Slte

Ground-water Quahtv Standards
State ground—Water quality’ standards for vanous substances are Set forth in chapter NR 140;

Wisconsin Administrative Code (WAC). In‘general, sections NR 140.24 and NR 140.26 require

. preventive action limits: (PALs) to be achieved to the extent it is technically and economically
feasible to do so. In the remediation context, the NR 140 groundwater quality standards are to
be achieved within a reasonable timeframe. Natural attenuation is allowed as & remedial
method where source control activities have been undertaken and where groundwater quality
standards will'be achreved within a reasonable penod of time The ground-water quahty .
standards constltute an ARAR ' :

Soﬂ Cleanup Standard

The State of Wisconsin has adopted genenc srte-specnf Ci and performance based S0 :icl'eanup**-':‘- '

’ standards These regulatlons allow the ;party conducting the remedial ‘action to select- which
approach to apply The generic soil standards are divided into those necessary'to protect the
ground-water quality and those necessary fo prevent unacceptable; direct contact exposures’

" Generic soil standards, based on conservative default values and assumptlons have been’
adopted only for a few substances, none of which are relevant to the Site. Slte-specmc soil
standards depend upon a variety. of factors; including ocal soil .conditions; depth to- -
groundwater, type of chemical, access restrictions, and current and future use of the property
These site-specific soils standards also may be adjusted based on an.assessment of the site-
specific risk presented by the chemlcal constituents of concern.. Wlth respect to the Srte the
soil standards constrtute an ARAR G S S : o

Surface Water Quahtv Standards ' S Sel e o

‘The State of Wisconsin has promulgated water qualrty standards that are based oni two
components 1) use désignation for the water body; and, 2) water quality criteria. These
standards, designations, and criteria are set forth in chapters NR 102 to NR 105, WAC. The
state also has rules for applying the water quality standards when establishing water-quality- -
based effluent limits (chapters NR 106 and NR 207, WAC). The state water quality-standards
are used in making water management decisions-and controlling municipal, business, land.

development, and agricultural activities (section NR 102:04, WAC).- In the remediation context,

surface water quality standards are applicable to point source discharges that may be part of
the remedial action. Further, to the extent that the remedial work is conducted in.or near a
‘water body, such work is to be conducted so as to prevent or minimize an exceedance ofa
water quality criterion (m chapters NR 102 to 105, WAC) L

As recognized in the:- WDNR’s sediment gutdance (1995), the water duahty standards are goals

to be used in guiding the development of the sediment remediation work.. As a goal, but nota
legal requirement, the water quality standards as applied to the remediation of sedlment '
contamination constitute a TBC.

In addition, the NCP states that, in establishing Remedial Act|on Objectlves (RAOs) water _
quality criteria established under the Clean Water Act (WQSs in Wisconsin), shall be attained
where “relevant and appropriate under the circumstances of the release i 40 CFR '
300.430(e }(2)(1)(E). -

WDNR and EPA have.determined that WQSs, while relevant to sediment clean up RAOs, are’
not appropnate for direct application at S time. Calculatmg a site-specific. sediment quallty
standard from a WQS using-current scientific methods such as equmbnum partmomng isvery
uncertain. Moreover the EPA’s 1996 Superfund PCB.clean up. gundance dlrectly addresses
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sed:ment clean up targets using water quallty criteria.” The gu:dance ‘suggests using equ.nlrbnum
partitioning to develap a sediment criteria and then compare it to risk based clean. up: numbers
for establishing an RAO." If the guidance considered a derived sediment quality’ number to be

-.an ARAR; it would: be directly applied to each. alternative as a threshold ciiteria.- Therefore;

WQSs are not ARARs and are not a threshold criteria for sélecting an alternatlve for the Slte
14.2.2 Potentlal Actlon- and Locatuon-Specnflc ARARs

Wisconsin Statutes Chagter 30 ' R o BN
Chapter 30 of the Wisconsin Statutes requlres permlts for work performed in navugable

waterways, or on or near. the bank of such.a waterway. For remediation that is conduoted under
CERCLA, only the substantive prowsrons set forth- in Chapter 30-(but not the:procedural -
requirements for obtalnmg a permit) must be safisfied. In general, the substantive prov:suons
address minimizing any ‘adverse effects on the waterway that may result from:the work.. Thls
includes chapter NR 116, Wisconsin's Floodplam Management Program The substantwe

'prowsuons are actlon-specn" C ARARs

- Section 10 - Rivers and Harbors Act Sectlon 404

Clean Water Act. Section 404 of the Clean Water Act requires approval from the USACE for
discharges of dredged orfill material-into waters of the United States, and ‘Section 10 of the '
Rivers and Harbors Act requires approval from the USACE for dredging-and filling work -

performed in navigable waters of the United States. As the Fox River is a water of the Umted

-States; these statutes might implicate action-specific ARARs for dredgingffilling work that: may

be conducted in the River. Under the Fish and Wildlife: Coordination Act, the USACE must -
coordinate with the Fish-and Wildlife Service regarding. minimization of effects from:such:work.
The work would be subject to the substantive environmental law aspects of permits under these
statutes, which would be ARARs. Permlts are not requrred for remedlatlon that is lmplemented
under the: authonty of CERCLA. :

Floodplain and Wetland Regulations and Executive Orders 11988 and 11990 e
The requnrements of 40 CFR § 264.18 (b) and Executive Order 11988, Protectlon of Flood
Plains; are relevant.and appropriate to actioni‘on the Site. Executive Order 11990 (Protectlon of
Wetlands) is‘an apphcable requirement if there are any wetlands present in‘the areas to be -
remediated. - -

National Hlstorlc Preservatlon Action (NHPA) 16 U.S.C. 470 et'seq R

The National Historic Preservation Act (NHPA) provides protections for historic properhes
(cuttural resources) on ¢r-eligible for inclusion on the National Historic Register of Historic -
Places (see 36 CFR Part 800). In selecting a remedial alternative, adverse effects to such™
properties are to be avoided. If any portion of the Site is on or ellglble for the Natlenal Hlstorlcal-
Register, the NHPA requirements would be ARARs :

Endanqered Species

Both State and Federal law have statutory provisions that are intended to protect threatened or
endangered species [i.e., Endangered Species Act (Federal) and Fish and Game (State)]. In
general, these laws require a determination as to whether any such species (and its related....
habitat) reside within the area where an activity under review by governmental authority may
take place. 'If the species is présent and may be adversely affected by the Selected activity,
where the adverse effect cannot be prevented, the selected action may proceed. . If threatened
or endangered species exist in certain aggas of the Fox River, theése laws-may constitute an
action-specific ARAR. At the Site, the queen snake as well:as several plant species were noted
by WDNR to be endangered/rare resources occurring within or near the Site. -
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Manage nt of PCBs and Products ContainingPCBs . - .
Wisconsin regulations-{i.e. Chapter NR-157, WAC, “Management of PCBs and Products
Containing-PCBs” that. was-adopted pursuant to section 299:45. Wisconsin’ Statutes) whlch
-establish procedures for the storage, collection; transport; and dlsposal of PCB- contammg
materials also-apply to-remedial actions taken at the Site.- . : S

- Solld Waste Management Statutes and Rules (Chapter.289, Wrsconsm Statutes and chapters
NR 500-520 & NR 600-685, WAC) establish standards that apply to the collectron
transportatlon storage and dlsposal of SOlld and hazardous waste. .

~ltis:not expected that federal Resource Conservatlon and. Recover Act (RCRA) or state L '-
regulatlons govermng hazardous waste management wrll be apphcab!e at thts Slte ‘

TSCA Dlsposal Agproval

TSCA regulations for the dlsposal ‘of PCB remedlatlon waste (40 CFR 761 61) are appllcable to :

the selection of the clean up alternative for remediation of: PCBs:in sediments at the Lower. Fox
River Site, and to the disposal of removed sediments at a State licensed landfill. These )

_regulations provide cleanup and disposal options for PCB remediation waste. _The three optlons
include self-implementing, performance-based and nsk—based disposal approvals The nsk-v :
based disposal-approval optlon is allowed if it will not pose an unreasonable risk of i mjury to..
health and the. envrronment L S - : :

The current sntuahon in the Lower Fox Raver as |dentrﬁed m RA conducted as part of the RI/FS
is that PCB contaminated sediment pose an unacceptable level of risk in the River at this time:

Remediation of PCB contaminated sediment via the selected remedy will- reduce risks to human '

. health and the: envuronment

Sedlments removed from the Fox Rlver may contam PCBs equal to or greater than 50" ppm
PCB sediment with concentrations less than 50 ppm will be managed as a solid waste in
accordance with statutes and rules governing the disposal of solid waste.in Wlsconsm PCB -
sediment with concentrations equal to or.greater than 50.ppm will be: managed in accordance:
with the Toxic Substances Control Act of 1976 (Appendix E of the Feasibility Study) Presently
TSCA compliance would be achieved through the extension of the January 24, 1995 approval
issued by EPA to WDNR pursuant 40 CFR 761.60(a)(5) under the authority of TSCA. This
TSCA approval, granted by EPA Region 5, states that the disposal of PCB-contaminated
sediment with concentrations equal to or greater than 50 ppm into an NR.500, WAC landfill that
is also in-.compliance with the conditions of the TSCA approval, provides adequate protection to
. human health and the environment as required by 40 CFR 761.60(a)(5); and, will- provide the
same level of protection required by EPA, Region 5 and therefore is no less restrictive than .
_TSCA.:However, should other-administrative rules pertaining to disposal under TSCA in, effect
at the time that TSCA compliance decisions.are made for the Fox River sedrment then
comphance with those rules will be achieved.

14 2. 3 Addltlonal To Be ConS|dered lnformatlon

Sectlon 303(d) Clean Water Act : R

Under Section 303(d) of the Federal Clean Water Act states are requxred “ona penodlc basis,
to submit lists of “impaired waterways” to.EPA. in December 1996, WDNR submitted its first list
of impaired waters under-Section 303(d). The Fox River.was included on the initial list.: WDNR
has taken no further action with respect tg the listing, nor has it developed a total maximum
daily load (TMDL) for the River. Currently, a State-wide watershed committee is advising -
WDNR on the steps to be taken.in this process, and the listing process is being reviewed by the
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Wlsconsm Natural‘tiesources Board The listing: of the Fox River under Sectron 303(d) IS a B - |
T8C. R .

Great Lakes: Water Quality Imtlatlve Part 132 Apoendux E

‘The Great Lakes Water Quatlty Initiative ‘set. forth gurdance to the states bordenng the Great

- Lakes regarding their wastewater discharge pregrams. For remedial actions, the guidance
states that any remedial action involving discharges should, in general, mmrmtze any lowering of

‘water quality to the extent practicable. The concepts of the guidance have been incorporated -

into chapters N R1 02 to NR 106, WAC The Great Lakes Water Quahty Imtlatlve constltutes a
TBC - o o

Sediment Remediation 1mglementat|on Gurdance |
Part of the Strateglc Directions Report of WDNR approved by Secretary Meyer in 1995

addressed-the sediment remediation approach to be followed by WDNR. : This approach
includes meeting water quality standards as a goal of: sediment remediation: projects. in
developing a. femedial approach the guidance calls for use of a comptete risk’ manage'm, nt

process in consideration‘of on-site and off-site enwronmental effects, technologtcal feasrblhty

.and costs. The gurdance constltutes a TBC

Great Lakes Water Quahtv Aqreement ' L
The Great Lakes Water Quality Agreement calls for the identification of “Areas of Concern in
ports, harbors, and River mouths around the Great Lakes. Remedial goals to improve water
quality are to be established.in conjunctuon with the local communnty In the case of the Fox
River, a Remedial Actlon Plan (RAP) has been prepared and finalized. The RAP lists a series
of recommendatlons ranging from addressmg contaminated sedlments to controlllng non—pomt
source runoff Thts RAP isa TBC.

Fox Rlver Basm Water Quahtv Manaqement Plan
This plan was developed by WONR and lists management objectives for i lmprovmg water quahty .
in the Fox River Basin. The Fox River Basin Water Quality Management Plan is a TBC. :

‘Tabte 31 Fox River ARARS

Act/ Regulatton ' ~ Citation
Federal Chemlcal-Speclflc ARARs o » ' : .
TSCA ' g '| 40 CFR 761.60(a)(5)-761.79 and U.S. EPA Disposal
Approval _
Clean Water Act — Federal Water Quallty 40 CFR'131 (if no Wisconsin regulation) and 33 CFR
Standards = - 323 :
-Federal Actlon-ILocatron Specnf‘ c ARARs 7
Fish and Wildlife Coordination Act 16 USC 661 et seq.
. . 33 CFR 320-330-Rivers and Harbors Act
o S L s 40CFR6.304
Endangered Species Act . . 16 USC 1531 et seq.
. 50 CER 200
50 CFR 402 *
Rivers and Harbor Act 33 USC 403; 33 CFR 322, 323
National Historic Preservation Act .- | 15USC 470; et seq. 36 CFR Part 800
Floodplain and Wetlands Regs & Executivé®™] 40 CFR 264.18 (b) and Executive Order 11988
- Orders - ‘ : I
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Acthegulatxon B cooc T Citation. . n o e oo
State Chemlcal-Spemfic ARARs e e
_ TSCA—Dtsposai Approval - 1us. EPA‘A'pp'roval' .
Surface Water Quality Standards | NR 102, 105and 207 -
e _'___'___NR72209 12 BRRSE
:Gicundavlla'ter ‘.Q'uality'Standa_rds. " o fNR 140 _‘ '_ S
Soll Cleanup Standards .. | NR720and 722 _
Hazardous' Waste Statutes and Rules .} 'NR 600 -685
{ State Actlon-l Locatnon-Specnﬁc ARARs ~ . : :
Management of PCBs and Products NR157
Contalmng PCBs _ L
\l/:\lrugglcanrs]ms lﬁleeci_plaln Mana.g.;em.ent. ~ |NR16
Solld,Waste Management | NR 500-520
Navzgable Waters; Harbors and Navngatlon- ; ;.»Chapter 30 - WlSCOﬂSlﬂ Statutes c
Fish and Game - Chapter 29.415 - “Wisconsin Statutes

14.3 Co-st-Effectiveness

WDNR and EPA have determined that the selected remedy is cost effective.” Sectioni'300: 430
(H(1)(i)D) of the NCP requires that all the alternatives that meet the threshold criteria =~ -
(protection of human health and the environment and compllance with ARARs) must be
evaluated by comparing their effectiveness to the three balancing criteria (long-term
effectiveness and permanence, reduction of toxicity, mobility or volume through treatment and
short-term effectiveness). The selected remedies meet these criteria by achieving a permanent
protection of human health and the environment at low risk to the publlc and provude for overall
effectlveness in, proportlon to their cost.

The Superfund program does not mandate the selection of the least costly cleanup alternative.
‘The least costly effective remedy is not necessarily the remedy that provides the best balance of
tradeoffs with respect to the remedy selection criteria nor is it necessarily the least-costly
alternative that is both protective of human health and the environment and ARAR-compliant.
Cost effectiveness is concerned with the reasonableness of the relationship between the:
effectiveness afforded by each alternative and its costs compared to other available options. -

_ The total net present worth of the selected remedy for OU 1 and OU 2 is $76.5 million. ,

14.4 - Utilization of Permanent Solutions and Alternative Treatment Technologles
or Resource Recovery Technologles to the Maxnmum Extent Practlcable

WDNR and EPA believe that the selected remedy represents the maximum extent to whlch
-permanent solutions and treatment technologies can be utilized in a cost-effective manner for
the Fox River Site. The selected remedy does not pose excessive short-term risks. There are

no special implementability issues that set the selected remedy apart from the other alternatives _ |

evaluated. - : R

14.5 Preference for Treatment as a Princi'pal Element
_Based on current information, WONR and EPA believe that the selected remedy is protectlve of
human heallh and the environment and utilizes permanent solutions to the maX|mum extent -

=i
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pOSS|b!e The remedy, however, does not satisfy the statutory preference for treatment of the |
hazardous substances present at the Site-as a pnncupat element because such treatment was.
not found to be pract|ca| or cost effective. :

14:6 Five-Year Review Requirements

The NCP, at 40 CFR § 300.430(f)(4)(ii), requires a five-year review if the remedial action results
in hazardous substances, pollutants, or contaminants remaining on site above levels that allow
for unlimited use and unrestricted exposure. Because this remedy will resuilt in hazardous
contaminants remaining on site above levels that allow for unlimited exposure, a statutory

. review will be conducted within five years after initiation of the remedial action to ensure that the

remedy is, or will be, protective of human health and the environment.

15. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED
- ALTERNATIVE OF PROPOSED PLAN

To fulfill the reqUIrements of CERCLA 117(b) and NCP [40 CFR § 300.430(f)(5)iii)(B) and

. 300.430(f)(3)(ii)(A)], a ROD must document and discuss the reasons for any significant changes

made to the Proposed Plan.

The Proposed Plan was released for public comment in October 2001. It identified a PCB
sediment clean up target of 1.0 ppm in OU 1 with monitored natural recovery in OU 2.

In the selection of the remedy for OU 1 and OU 2, the WDNR and EPA considered information

submitted during the public comment period re-evaluated portions of the proposed alternative..

New Information obtained during the Public Comment Period
WDNR and EPA considered alternative proposals for OU 1 submitted as comments. As a result
of consideration of these comments, the following were incorporated into this Record of
Decision: 1) If dredging is unable to reduce exposed contaminants PCB concentrations, a sand
cover will be employed to further reduce risks, rather than continue with dredging removal
operations (Section 13.3); and 2) if it is predicted, based on results from partial completion of
dredging OU 1, that concentrations may not sufficiently reduce risks, or if capping is shown to
be less costly than complete dredging, then capping may be employed for some areas not yet
dredged (Section 13.4).

These proposals may be given further consideration prior to implementation of remedial acfions.

~ However if these proposals cause a fundamental change to the aiternatives described in this

decision (e.g., changing the remedy from removal to containment), then WDNR and EPA would
issue a new, revised Proposed Plan and would have a public comment period after which a
ROD Amendment would be finalized. If the change is not “fundamental,” but “significant” (e.g.,
modification of volumes to be removed), then an Explanation of Significant Dlﬁerence would be. -
issued, and there would be hmlted public comment. :
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Consent Decree Appendix I

STATEMENT OF WORK FOR REMEDIAL ACTION, INSTITUTIONAL CONTROLS,
OPERATION & MAINTENANCE, AND LONG TERM MONITORING
Lower Fox River and Green Bay Site
Operable Unit 1 (Little Lake Butte des Morts), Winnebago and Outagamie County

I PURPOSE

1. This Statement of Work (“SOW”) sets forth the requirements for the Remedial
Action (“RA”), Institutional Controls, and Operation & Maintenance (“O&M”) and Long Term
Monitoring for the selected remedy and the contingent remedy set forth in the Record of Decision
(“ROD”) for Operable Unit 1 (“OU1”) of the Lower Fox River and Green Bay Site (the “Site™).!
While the ROD addresses both OU1 and Operable Unit 2 at the Site, this SOW addresses only
OU]1, and, more specifically, only the RA and the other Response Work required for OU1, aside
from the Remedial Design (“RD”).> The RD for OU1 is addressed in the Administrative Order
on Consent between WTM I Company, EPA, and WDNR, captioned In the matter of the Lower
Fox River and the Green Bay Site, Docket No. V-W-°03-C-745 (the “July 2003 AOC”) and in
the RD SOW attached to the July 2003 AOC.

2. The Settling Defendants are required to implement the RA and the other Response
Work subject to the funding limitations and special reservations of rights provided in the Consent
Decree to which this SOW is attached. The Settling Defendants shall perform the RA and the
other Response Work in accordance with the Consent Decree, the ROD, the RD approved by the
Response Agencies, and this SOW. The Settling Defendants shall also comply with EPA
Superfund Remedial Design and Remedial Action Guidance and any additional relevant
guidance provided by the Response Agencies in implementing and submitting deliverables for
the RA and the other Response Work.

IL DESCRIPTION OF THE REMEDIAL ACTION AND THE OTHER
RESPONSE WORK

1. Subject to the funding limitations and special reservations of rights provided in
the Consent Decree, the Settling Defendants shall implement the RA such that the Performance

! "Operable Unit 1" or "OU1" shall mean the Little Lake Butte des Morts reach of the Lower Fox
River, as delineated by the Record of Decision signed by WDNR and EPA in December 2002. More
specifically, OU1 is the portion of the Lower Fox River (and the underlying River sediment) starting at
the outlet of Lake Winnebago at the Neenah Dam and the Menasha Dam downstream to the Upper
Appleton Dam, including sediment deposits A through H and POG. As so defined, OU1 is depicted in
Figure 7-9 of the December 2002 Final Feasibility Study, a copy of which is attached to the Consent
Decree as Attachment G.

2 Operable Units 3, 4, and 5 of the Lower Fox River and Green Bay Site have been addressed in a
separate Record of Decision.
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Standards are achieved. As defined by Paragraph 4 of the Consent Decree, “Performance
Standards” shall mean the selected remedy requirements, contingent remedy requirements, and
cleanup standards for measuring the achievement of the goals of the RA, as set forth in Sections
13.1, 13.3.1, and 13.4 through 13.6 of the ROD and Section II this SOW. OU1 is a multi-deposit
aquatic environment and the RA will stretch over a number of years, so this SOW is intended to
provide flexibility concerning the approach to be taken to achieve the Performance Standards and
to implement the RA and the other Response Work, consistent with legal and administrative
requirements. The RA may therefore be conducted in phases, may incorporate features of the
contingent remedy as permitted by the ROD, and may include other refinements proposed by the
Settling Defendants, if such refinements are approved by the Response Agencies.

2. The selected remedy (ROD Alternative C2) includes the removal of sediment with
PCB concentrations greater than the 1 ppm remedial action level (“RAL”), followed by
dewatering and off-site disposal of the sediment.

. Site Mobilization and Preparation. The staging area(s) for OU1 will be determined
during the RD. Site preparation at the staging area(s) will include collecting soil samples,
securing the onshore property area for equipment staging, and constructing the sediment
dewatering facility, water treatment facilities, and sediment storage and truck loading

areas.

. Sediment Removal. Sediment removal will be conducted using a dredge (e.g.,
cutterhead or horizontal auger or other method) or other suitable sediment removal
equipment.

. Sediment Dewatering. Sediment that is removed will require dewatering.

. Water Treatment. Unless other arrangements can be made, water treatment will consist of

flocculation, clarification, sand filtration, and treatment through activated carbon filters.

. Sediment Disposal. Sediment disposal includes the loading and transportation of the
sediment to an NR 500 landfill with Toxic Substances Control Act (“TSCA”) approval, if
needed.

. Demobilization and Site Restoration. Demobilization and site restoration will involve

removing all equipment from the staging and work areas and restoring the site to, at a
minimum, its original condition before construction of the staging area commenced.

. Institutional Controls and Long Term Monitoring. Baseline monitoring will include
pre-and post-remedial sampling of water, sediment, and biological tissue. Monitoring
during implementation will include air and surface water sampling. Plans for monitoring
during and after construction will be developed during the Remedial Design and modified
during and after construction, as appropriate. Institutional controls may include access
restrictions, land use or water use restrictions, dredging moratoriums, fish consumption
advisories, and domestic water supply restrictions. Land and water use restrictions and

Appendix I - Page 2



access restrictions may require local or state legislative action to prevent inappropriate
use or development of contaminated areas.

. Achievement of RAL Objective. As more precisely described in Paragraph II.3 of this
SOW, the mass and volume of contaminated sediment to be removed will be determined
by (1) establishing a removal elevation based on the 1 ppm RAL or, (2) if sampling
conducted after sediment removal is completed shows that the 1 ppm RAL has not been
achieved, by achieving a Surface Weighted Average Concentration (“SWAC”) of
0.25 ppm.

3. Pre-remediation sampling and characterization efforts will define spatial
“footprint(s)” (both horizontally and vertically) of OU1 sediment that contains PCBs at
concentrations in excess of the 1 ppm RAL. The RD will specify those footprints to be removed
during the RA, and any areas where supplemental capping is appropriate under the contingent
remedy specified by ROD Sections 13.4 through 13.6 and approved by the Response Agencies.
After completion of all sediment removal and any supplemental capping specified by the RD, the
Settling Defendants shall sample the footprints to determine whether the 1 ppm RAL has been
achieved. If the sampling demonstrates that those sediments with PCB concentrations in excess
of 1 ppm have been removed or capped, the active remediation portion of the OU1 RA will be
complete. If the sampling shows that those sediments with PCB concentrations in excess of
1 ppm have not been removed or capped, then an OU1 SWAC of 0.25 ppm may be used to assess
the effectiveness of the work. If the 0.25 ppm SWAC has not been achieved for OU1, then the
ROD provides several options. One option is that additional sediment removal may be
undertaken to remove remaining sediments with PCB concentrations in excess of the 1 ppm
RAL. Another option would be to place a cap on certain areas to reduce surficial concentrations
such that the 0.25 ppm SWAC can be achieved. SWAC contribution from a properly placed cap
or sand cover would be 0.0 ppm, if installed as part of the contingent remedy or as part of a
SWAC reduction effort. As specified by ROD Section 13.5, selection and implementation of the
supplemental capping contingent remedy would be documented in an Explanation of Significant
Differences issued by the Response Agencies. Capping as part of any SWAC reduction effort
also would require the Response Agencies’ approval.

III. SCOPE OF REMEDIAL ACTION AND RESPONSE WORK

The RA to be conducted by the Settling Defendants shall include five major tasks, which
are detailed below. Each task shall be completed by the Settling Defendants in accordance with
the schedules set forth in the Section V of this SOW (Summary and Compliance Schedule). All
plans are subject to approval by the Response Agencies, as provided by the Consent Decree.

Task I: Remedial Action Work Plan (“RA Work Plan”). The RA Work Plan
submittals fall into three categories based on the particular submittal’s
status in the remedial design phase. The first category of submittals will
be approved in final form as part of the Final (100%) Design. The RA
Work Plan is to include refinements, if any, to these submittals. The
second category of submittals will be in draft form for the approved Final
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(100%) Design and will be submitted in final form in the RA Work Plan.
The third category of RA Work Plan submittals are not included with the

RD submittals.

Category 1:

. Final Health & Safety Plan

. Final Contingency Plan

. Final Sediment Removal Verification Plan

. Capital and Operation & Maintenance Cost Estimate

. Final Project Schedule

Category 2:

. Final Construction Quality Assurance Project Plan (“CQAPP”)
. Final Operation & Maintenance Plan (including a plan for

long-term monitoring)
Category 3:
. Quality Assurance Project Plan for Operation & Maintenance Plan
. Institutional Controls Plan
. Schedule for submitting any other RA plans
. Identification of initial RA Project Team
Task II: Other Reports and Submissions
Task II: Remedial Action Construction
Task IV: Completion of the Remedial Action for OU1
Task V: Completion of Response Work for OU1

Task I: Remedial Action Work Plan

Within 90 days after the Response Agencies approve the Final (100%) Design (the final
Remedial Design deliverable under the July 2003 AOC), the Settling Defendants shall submit the
RA Work Plan for construction and implementation of the remedy such that the Performance
Standards will be achieved. The RA Work Plan shall outline the overall management strategy
for performing the construction, operation, maintenance and monitoring of the RA. The RA
Work Plan shall include a project schedule for each major activity and submission of deliverables
generated during the RA as well as a schedule for completion of the RA. Settling Defendants
shall thoroughly review the approved RD and shall, as part of their proposed RA Work Plan,
provide to the Response Agencies a list of any questions or concerns requiring clarification of the
design requirements and specifications.

1.1 The RA Work Plan shall include refinements, if any, to the following components
of the approved Final (100%) Design:
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(2)

(b)

(@
(¢)

Final Health and Safety Plan. The Settling Defendants shall review and
modify, if necessary, the Health and Safety Plan developed during the RD
to address the activities to be performed at the Site during the RA.

Final Contingency Plan. The Final Contingency Plan shall describe
mitigation procedures to be used in the event of an accident or emergency.

Final Sediment Removal Verification Plan.

Capital and Operation & Maintenance Cost Estimate.

Final Project Schedule. The Final Project Schedule shall identify timing
for initiation and completion of all critical path tasks, and shall specify
dates for completion of all phases of the project and major interim
milestones. The Final Project Schedule shall be consistent with and
designed to achieve the deadlines contained in Section V of this SOW
(Summary and Compliance Schedule).

1.2 The RA Work Plan shall include the following documents which will be
submitted in draft form in the approved Final (100%) Design:

(2)

Final Construction Quality Assurance Project Plan. The CQAPP is a

site-specific document that must be submitted to the Response Agencies
for approval prior to the start of the construction. The CQAPP outlined in
the RD shall be used as a basis for preparation of the CQAPP required
under this SOW. Upon EPA approval of the CQAPP, the Settling
Defendants shall construct and implement the RA in accordance with the
RD, the Final Project Schedule, and the CQAPP. At a minimum, the
CQAPP shall include the following elements:

1. The responsibility and authority of each organization (i.e.,
technical consultants, construction firms, etc.) and key personnel
involved in the construction of the RA shall be described fully in
the CQAPP. The Settling Defendants shall also identify a joint
CQA officer and the necessary supporting inspection staff.

2. The qualifications of the CQA officer and supporting inspection
personnel shall be presented in the CQAPP to demonstrate that
they possess the training and experience necessary to fulfill their
identified responsibilities. If EPA finds that the qualifications of
any of the CQA personnel are not suitable to the performance of
the RA, the Settling Defendants shall submit qualifications for new
personnel prior to EPA approval of the CQAPP.
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3. Protocols for sampling and testing used to monitor the RA and
determine post-sediment removal PCB concentrations in residual
sediments, including identification of proposed quality assurance
sampling activities including the sample size, locations, frequency
of testing, acceptance and rejection data sheets, problem
identification and corrective measures reports, evaluation reports,
acceptance reports, and final documentation.

4. Reporting requirements for CQAPP activities shall be described in
detail in the CQAPP. This shall include such items as daily
summary reports, inspection data sheets, problem identification
and corrective measures reports, and design acceptance reports,
and final documentation. Provisions for the final storage of all
OU1 cleanup reports shall be presented in the CQAPP.

Final O&M Plan. The Final O&M Plan shall include a plan for O&M and
Long Term Monitoring.

1.3 The following new submittals shall be included in the RA Work Plan:

(2)

QAPP for Final O&M Plan. In addition to submitting the Final Operation
& Maintenance Plan (which is to include a plan for long-term monitoring),
the Settling Defendants shall submit a QAPP to cover sampling, analysis
and data handling for samples collected under the Final O&M Plan.
Within 21 days after approval of the Final (100%) Design, Settling
Defendants shall contact the Response Agencies to arrange a pre-QAPP
meeting to identify all monitoring and data quality objectives for the O&M
QAPP. The QAPP shall be consistent with the requirements of the EPA
Contract Laboratory Program (CLP) for laboratories proposed outside
CLP.

1. At a minimum, the QAPP shall include the following:

. Statement of Purpose

. Project Description

. Project Organization and Responsibility

. Sampling Procedures and Objectives

. Sample Custody and Document Control

. Calibration Procedures and Frequency

. Analytical Procedures, Data Reduction, Validation,
Assessment, and Reporting

. Internal Quality Control Checks and Frequency

. Performance System Checks and Frequency

. Preventive Maintenance Procedures and Frequency
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. Data Precision, Accuracy and Completeness Assessment

Procedures
. Corrective Action
. Quality Assurance Reporting

2. The QAPP shall also include the following information:

. Description of sampling/O&M monitoring tasks required under the
Final O&M Plan

. Description of required laboratory tests and their interpretation

. Required data collection

. Location of sampling/O&M monitoring points

. Schedule of sampling/O&M monitoring frequency and date(s), if

appropriate, when monitoring frequency may change or cease.
(b) Institutional Controls Plan. |
(c) Schedule for submitting any other RA plans.
(d)  Identification of the initial RA Project Team. The RA Work Plan shall also
include a description of qualifications of key personnel directing the RA,

including contractor personnel.

Task I1: Other Reports and Submissions

Unless otherwise specified by the Response Agencies, two (2) copies of all submittals
shall be provided by Settling Defendants to the EPA and two (2) copies of all submittals shall be
provided to the WDNR for review. One copy of each submittal sent to EPA and the WDNR must
be an unbound copy that is suitable for reproduction on standard 8 %" x 11" paper, or, as
necessary, 11" x 17" paper. At the same time, the Settling Defendants shall submit an additional
copy to each of the Response Agencies in electronic format. In addition, two (2) copies of all
documents are to be submitted to the Response Agencies' oversight contractor identified by EPA
and/or WDNR.

2.1 Monthly RD/RA Progress Reports. The Settling Defendants shall provide the
Response Agencies with progress reports no later than the tenth day of each month covering the
previous calendar month, starting with the first month after the Date of Lodging of the Consent
Decree, and until issuance of Certification of Completion of the RA by EPA. The Monthly
RD/RA Progress Reports to be submitted pursuant to this paragraph shall be signed by the
Project Coordinator for the Settling Defendants and shall, at a minimum:

(a) describe the actions which have been taken toward achieving compliance
with the Consent Decree during the previous month;
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(b) include a summary of all results of sampling and tests and all other data
received or generated by Settling Defendants or their contractors or agents
in the previous month;

(c) identify all work plans, plans and other deliverables required by the
Consent Decree completed and submitted during the previous month;

(d describe all actions, including, but not limited to, data collection and
implementation of work plans, which are scheduled for the next month
and provide other information relating to the progress of construction,
including, but not limited to, critical path diagrams, Gantt charts and Pert
charts;

(e) include information regarding percentage of completion, unresolved delays
encountered or anticipated that may affect the future schedule for
implementation of the Response Work, and a description of efforts made
to mitigate those delays or anticipated delays;

® include any modifications to the work plans or other schedules that
Settling Defendants have proposed to the Response Agencies or that have
been approved by the Response Agencies; and

(& describe all activities undertaken in support of the Community Relations
Plan during the previous month and those to be undertaken in the next
month.

During the performance of the Remedial Design, the Monthly RD/RA Progress Reports shall
include all information required by Paragraph 38 of the July 2003 AOC and shall satisfy the
monthly progress report requirements of the July 2003 AOC, the Consent Decree and this SOW.

2.2 Quarterly Reports. The Settling Defendants shall submit Quarterly Reports on a
quarterly basis starting with the second quarter of 2004 and continuing until Certification of
Completion of the RA by EPA. For a given calendar year, the report for the first calendar quarter
shall be submitted by no later than May 1 of that calendar year, the report for the second calendar
quarter shall be submitted by no later than August 1 of that calendar year, the report for the third
calendar quarter shall be submitted by no later than November 1 of that calendar year, and the
report for the fourth calendar quarter shall be submitted by no later than February 1 of the next
calendar year. Each Quarterly Report shall:

(a) provide a complete and accurate written cost summary of all Allowable
RD/RA Costs submitted to the Escrow Agent for payment from the
Escrow Account during the reporting period;

(b) specify any amount requested for the reporting period as a quarterly
reimbursement from the Disbursement Special Account;
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(d)

(€

®

)

(h)

provide a complete and accurate written cost summary of all Allowable
Restoration Work Costs submitted to the Escrow Agent for payment from
the Escrow Account during the reporting period;

list and total all amounts requested and/or disbursed during the reporting
period as payments or reimbursements from the Escrow Account;

indicate the approximate balance of the Escrow Account at the end of the
reporting period;

summarize all Response Work and all Approved Restoration Work funded
and performed under the Consent Decree during the reporting period;

project whether the total balance remaining in the Disbursement Special
Account and, the Escrow Account is likely to be sufficient to fund the
completion of the RA, after making all other payments and \
reimbursements from those Accounts that are required under the Consent
Decree; and

contain the following certification signed by the Chief Financial Officer of
a Settling Defendant or by an Independent Certified Public Accountant
retained by the Settling Defendants:

"To the best of my knowledge, after thorough investigation
and review of Settling Defendants' documentation of
unreimbursed costs incurred and paid for the work
summarized in this report that was performed pursuant to
the Consent Decree, I certify that the information contained
in or accompanying this Quarterly Report is true, accurate,
and complete. I am aware that there are significant penalties
for knowingly submitting false information, including the
possibility of fine and imprisonment."

and include a list of the cost documents that the certifying individuals
reviewed in support of the Quarterly Cost Summary Report. Upon request
by the Plaintiffs, Settling Defendants shall provide the Plaintiffs any
additional information that the Plaintiffs deem necessary for review of a
Quarterly Report.

Task ITI: Remedial Action Construction

After approval of the RA Work Plan (including the CQAPP) by the Response Agencies
and the Pre-Construction Inspection required below, and within 10 calendar days after receipt of
notice of authorization to proceed from the Response Agencies, the Settling Defendants shall
construct and implement the RA in accordance with the RD, the Final Project Schedule, the RA
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Work Plan and the CQAPP, subject to the funding limitations and special reservations of rights
provided in the Consent Decree. Unless otherwise directed by the Response Agencies, Settling
Defendants shall not commence physical RA activities at OU1 prior to approval of the RA Work
Plan, the Pre-Construction Inspection, or receipt of notice of authorization to proceed.

3.1 Pre-Construction Inspection. Before commencing the on-site construction work,
the Settling Defendants shall conduct a Pre-Construction Inspection with the Response Agencies
to: (1) review methods for documenting and reporting inspection data; (2) review methods for
distributing and storing documents and reports; (3) review work area security and safety protocol;
(4) discuss any appropriate modifications of the CQAPP to ensure that site-specific
considerations are addressed; and (5) conduct a site tour. The Pre-Construction Inspection and
meeting shall be documented by a designated person and minutes shall be transmitted to all
parties.

3.2 Oversight by the Response Agencies. The Response Agencies shall monitor and
oversee the Settling Defendants’ construction of the RA, and the Settling Defendants shall
provide briefings and information concerning their progress, as requested by the Response
Agencies.

3.3 Monitoring During RA Construction. Specific plans for monitoring during
construction will be developed during the RD and modified during construction, as appropriate.

3.4  Pre-Completion Inspection. At least 90 days before the anticipated completion of
all phases of construction specified by the RD, and before final demobilization and site
restoration efforts, the Settling Defendants shall conduct a Pre-Completion Inspection with the
Response Agencies. The Pre-Completion Inspection should consist of a site tour by the Settling
Defendants and the Response Agencies and a discussion regarding the Settling Defendants’ plans
for: (1) completing construction of the RA; (2) conducting post-construction sampling to
determine whether the 1 ppm RAL and/or the 0.25 ppm SWAC have been achieved;

(3) demobilizing and restoring the site; (4) performing O&M, Long Term Monitoring, and
Institutional Controls; and (4) taking any other steps required to ensure completion of the RA
such that the Performance Standards are achieved.

Task IV: Completion of the Remedial Action for OU1

4.1  Construction Completion Inspection. Within 90 days after completion of all
phases of construction specified by the RD and after conducting post-construction sampling to
determine whether the 1 ppm RAL and/or the 0.25 ppm SWAC have been achieved, the Settling
Defendants shall send the Response Agencies written notice for the purpose of scheduling and
conducting a Construction Completion Inspection. The Construction Completion Inspection
should consist of a site tour by the Settling Defendants and the Response Agencies, a review of
the post-construction sampling data, and a discussion regarding the Settling Defendants’ plans
for: (1) performing O&M, Long Term Monitoring, and Institutional Controls; and (2) taking any
additional steps required to ensure completion of the RA such that the Performance Standards are
achieved.

Appendix I - Page 10



42  RA Completion Plan. Ifthe Performance Standards have not been achieved by
the time of the Construction Completion Inspection, then the written notice sent to the Response
Agencies shall indicate that the Construction Completion inspection will not serve as a Pre-
Certification Inspection under Consent Decree Subparagraph 44.a. Within 60 days after
confirmation at the Construction Completion Inspection that the Performance Standards have not
been achieved, Settling Defendants shall submit an RA Completion Plan. The RA Completion
Plan shall include a description of the characteristics of areas that do not comply with the
Performance Standards and a detailed description (e.g., map, data tables and location
information) showing areas in compliance or not in compliance with Performance Standards.
Sampling and locational information should be provided in both hardcopy and EPA Superfund's
designated digital format (i.e., Superfund Electronic Data Deliverable, Specification Manual
1.05, website address: http://www.epa.gov/region5superfund/edman/). In addition to describing
noncompliance areas, the RA Completion Plan shall outline any additional RA construction work
required to achieve Performance Standards, a schedule for completing any additional RA
construction work, and a proposed date for a Construction Completion Re-Inspection. The
Settling Defendants shall implement the RA Completion Plan as approved by the Response
Agencies.

43  RA Pre-Certification Inspection. If the Settling Defendants believe that the RA
has been fully performed such that the Performance Standards have been achieved, then the
written notice sent to the Response Agencies shall indicate that the Construction Completion
Inspection will also serve as an RA Pre-Certification Inspection under Consent Decree
Subparagraph 44.a. If, after the RA Pre-Certification Inspection, the Settling Defendants still
believe that the RA has been fully performed such that the Performance Standards have been
achieved, Settling Defendants shall submit an RA Certification of Completion Report within 60
days after the RA Pre-Certification Inspection. In the RA Certification of Completion Report, a
registered professional engineer and the Project Coordinator of the Settling Defendants shall
certify that the RA has been completed in-full satisfaction of the requirements of the Consent
Decree. The Report shall also contain the following statement, signed by a responsible corporate
official of each Settling Defendant or Settling Defendants' Project Coordinator:

"To the best of my knowledge, after thorough investigation,
I certify that the information contained in or accompanying
this submission is true, accurate and complete. I am aware
there are significant penalties for submitting false
information, including the possibility of fine and
imprisonment for knowing violations."

The Report shall document that the RA has been performed such that the Performance Standards
have been achieved. The Report shall include, but shall not be limited to, the following
elements:

€)] Introduction;
(b) Chronology of events;

(©) Summary of construction activities;
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(d)
(e)

€))
(h)

®
0)

(k)

Summary of the RA Pre-Certification Inspection;

Record drawings signed and stamped by a professional engineer;
Explanation of any modifications to the plans and why these were
necessary for the project;

Verification that the RA has been completed such that the Performance
Standards have been achieved;

Listing of the criteria, established before the construction was initiated, for
judging the functioning of the RA and also explaining any modification to
these criteria; .

Results of site monitoring, indicating that the RA meets or exceeds the
Performance Standards;

Explanation of the O&M taking place at the site and any changes in the
Final O&M Plan that were required based on modification of site plans
during construction; and

Summary of project costs.

4.4 EPA Response to RA Certification of Completion Report.

(2)

(b)

If, after completion of the RA Pre-Certification Inspection and receipt and
review of the RA Certification of Completion Report, EPA, after
reasonable opportunity to review and comment by the State, determines
that the RA or any portion thereof has not been completed in accordance
with the Consent Decree such that the Performance Standards have not
been achieved, EPA will notify Settling Defendants in writing of the
activities that must be undertaken by Settling Defendants pursuant to
Consent Decree Subparagraph 44.a to complete the RA such that the
Performance Standards are achieved. EPA will set forth in the notice a
schedule for performance of such activities consistent with the Consent
Decree and this SOW or require the Settling Defendants to submit an
RA Completion Plan pursuant to Task IV, Subparagraph 4.2.

If EPA concludes, based on the RA Pre-Certification Inspection and the
RA Certification of Completion Report, and after a reasonable opportunity
for review and comment by the State, that the RA has been performed in
accordance with the Consent Decree such that the Performance Standards
have been achieved, EPA will so certify in writing to Settling Defendants.
This certification shall constitute the Certification of Completion of the
RA for purposes of the Consent Decree.

Task V: Completion of Response Work for OU1

5.1.  Response Work Pre-Certification Inspection. Within 90 days after Settling

Defendants conclude that all phases of the Response Work have been fully performed, Settling
Defendants shall send written notice to the Response Agencies for the purpose of scheduling and
conducting a Response Work Pre-Certification Inspection to be attended by Settling Defendants
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and the Response Agencies. The purpose of the inspection is to determine whether the O&M,
the Long Term Monitoring, and the Institutional Controls have been fully performed, as required
by the Institutional Controls Plan and the Final O&M Plan.

52 Continuation of Response Work. If, after the Response Work Pre-Certification
Inspection, EPA determines (after a reasonable opportunity for review and comment by the State)
that the Response Work or any portion thereof has not been fully performed, the Settling
Defendants shall continue to perform O&M, Institutional Controls, and Long Term Monitoring
as required by the Institutional Controls Plan and the Final O&M Plan. The Settling Defendants
shall continue the Response Work pursuant to a schedule approved by EPA, after reasonable
opportunity for review and comment by the State.

5.3  Response Work Certification of Completion Report. If, after the Response Work
Pre-Certification Inspection, the Settling Defendants believe that the Response Work has been
fully performed, the Settling Defendants shall submit a Response Work Certification of
Completion Report within 60 days after the Response Work Pre-Certification Inspection. In the
Response Work Certification of Completion Report, a registered professional engineer and the
Project Coordinator of the Settling Defendants shall certify that the Response Work has been
completed in full satisfaction of the requirements of the Consent Decree. The Report shall also
contain the following statement, signed by a responsible corporate official of each Settling
Defendant or Settling Defendants' Project Coordinator:

"To the best of my knowledge, after thorough investigation,
I certify that the information contained in or accompanying
this submission is true, accurate, and complete. I am aware
there are significant penalties for submitting false
information, including the possibility of fine and
imprisonment for knowing violations."

The report shall document that the Response Work has been fully performed. The report shall
include, but not be limited to, the following elements:

(a) Introduction;

(b)  Chronology of events beginning with the Certification of Completion of
the RA;

(© Summary of inspections for completion of Response Work;

(d) Record drawings signed and stamped by a professional engineer for any
additional work completed since the Certification of Completion of the
RA;

(e) Explanation of any modifications to the plans and why these were
necessary for the project;

® Verification that the Response Work is complete;

(2) Listing of the criteria, established before the construction was initiated, for
judging the functioning of the RA and also explaining any modification to
these criteria;
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(h)  Results of site monitoring, indicating that the Response Work is complete;

(1) Explanation of any changes in the Final O&M Plan after the Certification
of Completion of the RA;

)] Summary of project costs after the Certification of Completion of the RA.

5.4 EPA Response to Response Work Certification of Completion Report.

(a) If, after completion of the Response Work Pre-Certification Inspection and
receipt and review of the Response Work Certification of Completion
Report, EPA, after reasonable opportunity to review and comment by the
State, determines that the Response Work or any portion thereof has not
been fully performed, EPA will notify Settling Defendants in writing of
the activities that must be undertaken by Settling Defendants pursuant to
Consent Decree Subparagraph 45.a to complete the Response Work. EPA
will set forth in the notice a schedule for performance of such activities
consistent with the Consent Decree and this SOW or require the Settling
Defendants to submit an a schedule for continuation of the Response Work
pursuant to Task V, Subparagraph 5.2.

(b)  IfEPA concludes, based on the Response Work Pre-Certification
Inspection and the Response Work Certification of Completion Report,
and after a reasonable opportunity for review and comment by the State,
that the Response Work has been fully performed in accordance with the
Consent Decree, EPA will so certify in writing to Settling Defendants.
This certification shall constitute the Certification of Completion of the
Response Work for purposes of the Consent Decree.

IV. MISCELLANEOUS REQUIREMENTS

1. Community Relations Support. The Response Agencies shall implement a
community relations program. The Settling Defendants shall cooperate with the Response
Agencies and at the request of the Response Agencies, shall participate in the preparation of
appropriate information to be disseminated by the Response Agencies to the public. At the
request of the Response Agencies, Settling Defendants shall participate in public meetings that
may be held or sponsored by the Response Agencies to explain activities at or concerning OU].
Community relations support will be consistent with Superfund community relations policy, as
stated in the "Guidance for Implementing the Superfund Program" and Community Relations in
Superfund - A Handbook.

2. Access. If any property where access is needed to implement the Consent Decree
is owned or controlled by any of the Settling Defendants, such Settling Defendants shall provide
the Response Agencies and their contractors with access at all reasonable times to such property
as provided by Consent Decree Paragraph 25. If any property where access is needed to
implement the Consent Decree is owned or controlled by persons other than the Settling
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Defendants, the Settling Defendants shall use best efforts to secure access from such persons as
provided by Consent Decree Paragraph 26.

V. SUMMARY AND COMPLIANCE SCHEDULE

A summary of the due dates for major deliverables and milestones under this SOW is
presented below. The due dates may be adjusted with the Response Agencies’ advance written
approval to account for changes arising from the nature of the RA and the other Response Work.

Deliverable/Milestone

Due Date

Pre-QAPP meeting to identify all
monitoring and data quality objectives
for the O&M QAPP

Within 21 calendar days after approval of Final
(100%) Design, Settling Defendants shall contact the
Response Agencies to arrange pre-QAPP meeting

RA Work Plan

Within 90 calendar days after approval of Final
(100%) Design

Revised RA Work Plan

Within 30 calendar days after receipt of the Response
Agencies’ comments on the RA Work Plan

Pre-Construction Inspection

Within 21 calendar days after the Response Agencies’
approval of the RA Work Plan

Initiate Remedial Action Construction

Within 10 calendar days after receipt of notice of
authorization to proceed from the Response Agencies, to be
issued after the Pre-Construction Inspection

Pre-Completion Inspection

At least 90 days before the anticipated completion of all
phases of construction specified by the RD, and before final
demobilization and site restoration efforts

Complete Remedial Action
Construction

Within 6 calendar years after receipt of notice of authorization
to proceed from the Response Agencies, or as approved by
the Response Agencies in the Final Project Schedule

Construction Completion Inspection/
RA Pre-Certification Inspection

Within 90 days after completion of all phases of construction
specified by the RD and after conducting post-construction
sampling to determine whether the 1 ppm RAL and/or the
0.25 ppm SWAC have been achieved; a Construction
Completion Inspection will also serve as an RA
Pre-Certification Inspection if the Settling Defendants believe
that the RA has been performed such that the Performance
Standards have been achieved

RA Certification of Completion Report

Within 60 days after an RA Pre-Certification Inspection,
provided Settling Defendants still believe Performance
Standards have been achieved

Revised RA Certification of
Completion Report

30 calendar days after receipt of the Response Agencies’
comments on the Report
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Certification of Completion of the RA

Upon EPA’s approval of the RA Certification of Completion
Report

Response Work Pre-Certification
Inspection

Within 90 days after Settling Defendants conclude that all
phases of Response Work are completed

Response Work Certification of
Completion Report

Within 60 days after Response Work Pre-Certification
Inspection, provided Settling Defendants believe Response
Work has been fully performed

Revised Response Work Certification
of Completion Report

30 calendar days after receipt of the Response Agencies’
comments on the Report

Issuance of Certification of Completion
of Response Work

Upon EPA’s approval of the Response Work Certification of
Completion Report

Monthly Progress Reports

By the 10" of each month from the Date of Lodging of the
Consent Decree for so long as the RA continues, until
Certification of Completion of the RA

Quarterly Reports

Quarterly basis for so long as the RA continues under the
Consent Decree, until Certification of Completion of the RA
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